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-4  Bacterial  skin  infections  in  the  tropics  are  the  predominant  cause  of 
dermatological  disease  in  civilians  and  are  directly  related  to  temperature, 
humidity,  exposure,  and  living  conditions.  Substandard  housing  and  poor  hy- 
jgiene,  biting  and  vector  insects  contribute  to  high  rates  of  infection.  Tropical 
skin  infections  are  usually  streptococcal,  hi  military  populations,  personnel  on 
field  operations  are  at  highest  risk.  Support  troops,  even  in  the  tropics, 
have  a much  lower  incidence  of  streptococcal  pyoderma,  .(continued  on  back) 
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Currently  available  deodorant  soaps  do  not  prevent  skin  infections, 
but  chlorhexidine  gluconate  looks  promising. 

Epidemic  furunculosis  is  related  to  close  social  contact,  and  may 
be  more  common  than  most  physicians  realize.  Early  treatment  with 
antibiotics  plays  a significant  role  in  prevention  of  new  furuncles  among 
contacts.  Antibiotic  resistant  strains  of  bacteria  pose  new  problems 
in  cutaneous  microbiology. 

Severe  fungal  infections  of  the  skin  may  attack  up  to  70%  of  military 
personnel  in  hot  humid  environments.  Occlusion  is  the  most  significant 
factor,  and  appears  to  be  related  to  accumulation  of  CO2  under  damp 
clothing.  (King-et-aL-,  Letterman  Army  Institute  of  Research). 

Combined  therapy  of  tinea  corporis/cruris  with  topical  miconazole/ 
hydrocortisone  is  highly  effective.  Hydrocortisone  alone  makes  these 
infections  worse  in  the  tropics.  Topical  clotrimazole  is  effective  in  the 
treatment  of  dermatophytosis,  but  tinea  pedis  is  difficult  to  treat  and 
usually  recurs,  vv 

Ultramicro&Sed  griseofulvin  (PEG -500)  is  as  effective  as  twice  the 
dose  of  microsize  griseofulvin  in  the  treatemnt  of  T.  pedis.  Both  are 
more  effective  than  placebo  pills,  but  clinical  response  is  slow,  and  only 
partially  successful.  A nystatin/tolnaftate  cream  was  effective  in  treat- 
ing tinea  cruris,  but  a 5%  allergic  reaction  rate  to  the  thimerosal  pre- 
servative rendered  it  unacceptable  in  this  form. 

Flower  vases  in  hospitals  represent  a significant  reservoir  of  op- 
portunistic gram  negative  bacteria,  many  of  which  are  resistant  to  anti- 
biotics. Flowers  should  not  be  introduced  in  high  risk  areas, 

Aeromonas  hydrophila,  and  other  aquatic  bacteria  pose  a threat  to 
persons  injured  in  wet  terrain.  It  was  the  most  predominant  pathogen 
among  survivors  of  a jet  crash  in  the  Everglades,  and  has  been  reported 
in  at  least  16  more  cases  in  Florida. 

Selective  culture  media  for  Streptococcus  pyogenes.  Staphylococcus 
aureus,  dermatophyte  fungi  and  Candida  albicans  have  been  developed. 
Efessicated  swabs  may  be  used  for  streptococcal  pyoderma  in  lieu  of  fresh 
media.  Archaic  diagnostic  methods  for  fungal  infections  require  exper- 
ience. New  techniques  for  unskilled  investigators  are  needed. 

The  incidence  of  common  skin  Infections  in  hot  humid  climates  can 
be  predicted  from  data  accumulated  under  this  contract.  Little  accurate 
data  is  available  for  desert  conditions,  (confirmed  on  next  pagel 
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and  local  endemic  areas  of  exotic  diseases.  Cold  and  temperate  climates  are  no* 
conducive  to  high  attack  rates  of  skin  infections. 

Most  cases  of  skin  infections  in  military  populations  are  not  seen  by  derm- 
atologists. Technology  transfer  to  "front  line”medical  personnel  is  needed. 

Strict  precautions  to  avoid  infections  among  field  teams  in  the  tropics  are 
successful  if  rigidly  enforced.  74%  of  team  members  not  on  precautions,  de- 
veloped diarrheal  disease,  compared  with  6%  among  teams  on  precautions.  12% 
of  unprotected  personnel  developed  hepatitis.  There  were  no  cases  among  teams 
on  precautions. 

In  spite  of  extensive  work  on  the  etiology,  prevalence,  incidence  and  epi- 
demiology of  common  skin  infections  in  the  tropics,  clinical  implementation  of 
existing  knowledge,  methods  of  diagnosis,  and  particularly  preventive  measures 
lag  far  behind.  The  global  profile  of  hazards  is  still  incomplete.  A strong  mil- 
itary/civilian research  programme  in  dermatology  remains  a desirable  and  nec- 
essary component  of  the  U.  S.  Army  R & D structure. 

Combined  field  operations  by  elite  military /civilian  teams  have  proven  to 
be  a cost  effective  use  of  R & D dollars. 


SUMMARY 


Bacterial  skin  infections  in  the  tropics  are  the  predominant  cause  of  dermato- 
logical disease  in  civilians  and  are  directly  related  to  temperature,  humidity,  ex- 
posure, and  living  conditions.  Substandard  housing  and  poor  hygiene,  biting  and  vec- 
tor insects  contribute  to  high  rates  of  infection.  Tropical  skin  infections  are  usually 
streptococcal.  In  military  populations,  personnel  on  field  operations  are  at  highest 
risk.  Support  troops,  even  in  the  tropics, have  a much  lower  incidence  of  strep- 
tococcal pyoderma. 

Currently  available  deodorant  soaps  do  not  prevent  skin  infections,  but  chlor- 
hexidine  gluconate  looks  promising. 

Epidemic  furunculosis  is  related  to  close  social  contact,  and  may  be  more  com- 
mon than  most  physicians  realize.  Early  treatment  with  antibiotics  plays  a signifi- 
cant role  in  prevention  of  new  furuncles  among  contacts. 

Antibiotic  resistant  strains  of  bacteria  pose  new  problems  in  cutaneous  micro- 
biology. 

Severe  fungal  infections  of  the  skin  may  attack  up  to  70%  of  military  personnel 
in  hot  humid  environments.  Occlusion  is  the  most  significant  factor,  and  appears 
to  be  related  to  accumulation  of  C02  under  damp  clothing.  (King  et  al. , Letterman 
Army  Institute  of  Research). 

Combined  therapy  of  tinea  corporis  / cruris  with  topical  miconazole  / hydrocor- 
tisone is  highly  effective.  Hydrocortisone  alone  makes  these  infections  worse  in  the 
tropics.  Topical  clotrimazole  is  effective  in  the  treatment  of. dermatophytos is , but 
tinea  pedis  is  difficult  to  treat  and  usually  recurs. 

Ultra  microsized  griseofulvin  (PEG  - 5 00)  is  as  effective  as  twice  the  dose  of 
microsize  griseofulvin  in  the  treatment  of  T.  pedis.  Both  are  more  effective  than 
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placebo  pills,  but  clinical  response  Is  slow,  and  only  partially  successful. 

A nystatln/tolnaftate  cream  was  effective  In  treating  tinea  cruris,  but  a 5% 
allergic  reaction  rate  to  the  thimerosal  preservative  rendered  it  unacceptable  in 
this  form. 

Flower  vases  In  hospitals  represent  a significant  reservoir  of  opportunistic  gram 
negative  bacteria,  many  of  which  are  resistant  to  antibiotics.  Flowers  should  not 
be  introduced  in  high  risk  areas. 

Aeromonas  hydroohila.  and  other  aquatic  bacteria  pose  a threat  to  persons  Injured 
in  wet  terrain.  It  was  the  most  predominant  pathogen  among  survivors  of  a jet  crash 
in  the  Everglades,  and  has  been  reported  in  at  least  16  more  cases  in  Florida. 

Selective  culture  media  for  Streptococcus  pyogenes.  Staphylococcus  aureus, 
dermatophyte  fungi  and  Candida  albicans  have  been  developed.  Desslcated  swabs  may 
be  used  for  streptococcal  pyoderma  in  lieu  of  fresh  media.  Archaic  diagnostic  meth- 
ods for  fungal  infections  require  experience.  New  techniques  for  unskilled  investi- 
gators are  needed. 

The  incidence  of  common  skin  infections  in  hot  humid  climates  can  be  predicted 
from  data  accumulated  und'-  • this  contract.  Little  accurate  data  is  available  for  des- 
ert conditions  and  local  endemic  areas  of  exotic  diseases.  Cold  and  temperate  climates 
are  not  conducive  to  high  attack  rates  of  skin  infections. 

Most  cases  of  skin  infections  in  military  populations  are  not  seen  by  dermatol- 
ogists. Technology  transfer  to"ft*ont  line'lnedical  personnel  is  needed. 

Strict  precautions  to  avoid  infections  among  field  teams  in  the  tropics  are  suc- 
cessful if  rigidly  enforced.  74%  of  team  members  not  on  precautions,  developed 
diarrheal  disease,  compared  with  6%  among  teams  on  precautions.  12%  of  unpro- 
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tected  personnel  developed  hepatitis.  There  were  no  cases  among  teams  on  pre- 
cautions. 

In  spite  of  extensive  work  on  the  etiology,  prevalence,  incidence  and  epidemiology 
of  common  skin  infections  in  the  tropics,  clinical  implementation  of  existing  know- 
ledge, methods  of  diagnosis,  and  particularly  preventive  measures  lag  far  behind. 

The  global  profile  of  hazards  is  still  Incomplete.  A strong  military  /civil  lan  re- 
search programme  in  dermatology  remains  a desirable  and  necessary  component  of 
the  U.  S.  Army  R & D structure. 

Combined  field  operations  by  elite  military /civilian  teams  have  proven  to  be  a 
cost  effective  use  of  R & D dollars. 


FOREWORD 


This  final  report  covers  a five  year  period  from  June  1971  to  May  1976. 

Complete  accounts  of  the  work  performed  may  be  found  In  the  Annual  Progress 
Reports  for  these  years.  An  attempt  has  been  made  here  to  consolidate  the  findings 
under  the  most  appropriate  headings  relevant  to  military  disability,  and  where  nec- 
essary to  modify  opinions  in  the  light  of  more  recent  knowledge. 

Although  this  contract  was  terminated  in  May  1976,  we  have  continued  to  pur- 
sue research  on  skin  infections  In  the  tropics,  and  where  applicable,  further  infor- 
mation has  been  added  to  this  report  which  will  not  be  found  in  previous  reports. 

Data  derived  from  more  recent  studies  is  so  indicated. 

In  conducting  the  research  described  in  this  report,  the  investigators  adhered 
to  the  "Guide  for  Laboratory  Animal  Facilities  and  Care",  as  promulgated  by  the 
Committee  on  the  Guide  for  Laboratory  Animal  Resources,  National  Academy  of 
Science,  National  Research  Council. 

In  the  conduct  of  clinical  trials  overseas,  written  protocols  were  submitted  to 
and  approved  by  the  Ministry  of  Health,  and/or  the  appropriate  Surgeon  General  in 
the  case  of  military  populations  in  each  host  country.  In  every  instance  an  approved 
physician  of  the  host  country  was  requested  by  us  and  assigned  as  monitor  for  the 
host  government.  Additionally,  permissions  were  obtained  from  the  host  country  pro- 
fessional bodies,  who  also  reviewed  protocols.  Local  physicians  were  briefed  and  in- 
vited to  monitor  our  studies.  Informed  consent  was  obtained  from  participants  in 
their  own  language  or  dialect,  and  no  deviations  from  accepted  protocols  were  per- 
mitted. All  data  was  made  available  to  host  governments,  who  received  a preliminary 
report  and  debriefing  prior  to  our  team  leaving  the  host  country,  and  a final  written 
report  of  the  study  following  data  analysis.  Training  opportunities  were  offered  to  any 
personnel  assigned  by  host  governments  and  universities.  All  local  laws  and  customs 
were  strictly  observed. 
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BACKGROUND 

The  termination  of  this  contract  In  May  1976  ended  an  unbroken  collaboration 
with  our  In-service  colleagues  dating  from  the  original  development  of  grlseoful- 
vln  In  1958,  through  Operation  Swampfox  II  In  1961,  our  Involvement  In  the  Vietnam 
years  up  to  Investigations  In  the  Colombian  Army  In  1975. 

Operation  Swampfox  II  taught  us  that  most  of  the  standard  laboratory  methods 
were  Inadequate  for  use  In  the  field,  but  by  1967  we  had  evaluated  and  perfected 
methods  which  were  to  prove  Invaluable  In  Vietnam.  Indeed,  the  accurate  epidemi- 
ologic Investigation  conducted  by  the  LAIR/WRAIR  and  Miami  teams  would  not  have 
been  possible  without  the  newer  field  techniques  developed  under  our  contracts.  The 
results  of  these  combined  military  civilian  efforts  are  eloquently  described  In  the 
first  volume  of  the  medical  history  In  Vietnam.  (Internal  Medicine  In  Vietnam  Vol.  1 
Skin  Diseases  In  Vietnam,  1965-72  by  LTC  Alfred  M.  Allen,  M.  D.  USA). 

From  these  endeavours  emerged  a clear  understanding  of  the  relative  fre- 
quency, etiology  and  potentially  disabling  effects  of  the  most  common  afflictions 
likely  to  diminish  the  effectiveness  and  morale  of  troops  In  hot,  humid  environments 
That  these  conditions  were  not  unique  to  Vietnam  was  confirmed  by  our  subsequent 
studies  In  Uganda,  Venezuela,  Colombia  and  Costa  Rica.  By  1974  we  were  satisfied 
that  we  could  rather  accurately  predict  the  prevalence  and  types  of  skin  infections 
for  hot,  humid  areas, providing  we  knew  the  temperature,  humidity,  altitude  and  ex- 
posure factors  (operations).  Further  point  prevalence  surveys  were  not  likely  to 
vastly  Increase  our  knowledge,  and  we  were  approaching  the  point  of  diminishing 
returns  on  the  taxpayers  Investment.  We  therefore  shifted  emphasis  toward  pre- 
ventlon  and  evaluation  of  more  effective  therapy.  We  have  traditionally  sought  out 
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defined  populations  at  high  risk,  and  had  established  excellent  rapport  with  the 
Ministries  of  Health,  universities  and  local  authorities  in  Venezuela  and  Costa 
Rica.  We  have  a particularly  strong  association  with  the  Colombian  Army,  and 
more  recently  (1976-1978)  have  conducted  studies  in  the  Republic  of  Panama. 

Our  plans  called  for  evaluation  of  topical  antibacterial  products  in  the  prevention 
of  pyoderma,  and  testing  the  effect  of  early  treatment  of  dermatophytosis  with 
newly  developed  topical  antifungal  creams. 

Unfortunately,  these  plans  were  curtailed  due  to  political  difficulties  en- 
countered by  other  investigators  working  in  Costa  Rica  and  Colombia.  Although 
unrelated  to  US  Army  sponsored  projects,  these  difficulties  had  a negative  effect 
on  our  proposals  in  Washington,  although  we  were  assured  by  the  respective  host 
Ministries  of  Health  that  our  projects  were  fully  approved.  Nevertheless,  this 
contract  was  terminated,  not  on  scientific  grounds,  but  for  political  reasons.  In 
fairness  it  must  be  said  that  in  view  of  budget  cutbacks  and  the  devastating  effects 
of  inflation  on  the  "purchasing  power"  of  R & D dollars  it  is  unlikely  that  this  con- 
tract  could  have  survived  more  than  another  year. 

Now,  in  1978  the  in-house  dermatological  research  programme  is  also  in 
jeopardy  and  we  have  been  informed  that  one  of  the  reasons  given  for  a substantial 
potentially  crippling  cut  in  support  is  that  a belief  exists  that  we  now  have  "all  the 
information  needed  to  handle  skin  diseases  that  may  attack  our  combat  troops  any- 

i 

where  overseas".  As  the  previous  principal  investigator  of  the  largest  extramural 
contract  relating  to  world-wide  skin  problems,  and  the  one  who  has  worked  most 
closely  with  the  in-house  programmes,  I find  this  statement  difficult  to  accept. 
General  Richard  Taylor,  M.  D.  in  his  foreward  to  "Skin  Diseases  in  Vietnam" 

l! 

sees  this  work  as  "an  eloquent  lesson  in  the  need  for  continued  study  and  preparation 
during  the  interludes  of  peace". 
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Ten  years  after  the  pioneer  work  by  the  research  teams  in  Vietnam,  we 
no  further  ahead  In  therapeutic  approaches,  and  In  fact  may  be  losing  ground  to 
the  emergence  of  multiply  drug  resistant  cutaneous  pathogens.  The  role.  If  any, 
for  topical  ant l -bacterial  agents  Is  still  In  dispute.  No  significant  advances  have 
been  made  toward  better  Insect  repellents.  Tinea  pedis  and  Its  complications  remain 
at  the  same  level  among  US  troops  as  they  were  In  1945.  Friction  blisters  still 
constitute  a major  cause  of  disability  among  recruits.  We  know  little  more  than 
we  did  In  1944  concerning  cutaneous  problems  In  desert  operations.  Cutaneous 
diphtheria  was  a major  cause  of  disability  and  evacuation  In  the  Afrlka  Korps  In 
1941  and  1942,  and  there  Is  strong  evidence  that  subsequent  civilian  epidemics  In 
Europe  were  Initiated  by  returning  troops  carrying  the  organisms  In  skin  lesions. 
(Internal  Medicine  In  World  War  II,  Vol.  II,  Infectious  Diseases  pp.  279-319). 
Mycobacterium  ulcerans  Infections  (Burull  ulcer),  a devastatlngly  destructive  Infect- 
ion responding  poorly  to  treatment,  can  attack  healthy  Individuals  of  any  nationality 
who  enter  endemic  areas.  In  Nigeria,  21  cases  occurred  among  well -nourished 
Individuals  residing  In  good  living  conditions  on  the  campus  of  of  the  University  of 
Ibadan.  In  a small  village  of  less  than  1500  Inhabitants  In  Costa  Rica  (1977),  200 
cases  of  cutaneous  leishmaniasis  occurred  In  three  months.  We  are  only  beginning 
to  realize  the  Importance  of  wound  feeding  files  as  vectors  of  common  skin  Infections, 
we  do  not  have  a single  vaccine  for  any  of  them,  and  our  crude  diagnostic  methods 
have  changed  little  since  the  turn  of  the  century. 

In  summary,  we  have  made  significant  advances  In  defining  the  problems, 
although  gaps  In  our  knowledge  still  exist  for  some  geographic  areas.  We  have  a 
long  way  to  go  In  terms  of  front  line  diagnosis  and  prevention.  For  these  reasons 
I do  not  share  the  view  that  our  task  Is  completed,  especially  In  the  light  of  pre- 
vious lapses  In  preparedness.  I also  find  encouraging,  the  report  (U.S.  Medicine 
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May  15,  1978)  that  the  President  has  directed  government  agencies  to  become 
more  involved  in  International  Health.  If  the  directives  achieve  implementation, 
skin  diseases  should  constitute  a major  component  of  these  efforts.  For  example, 
a 1977  survey  of  farm  workers  in  Guatemala  identified  skin  infections  as  the  single 
most  prevalent  medical  problem.  (Guatemala  Health  Sector  Assessment  USAID, 
November  1977,  Annex  5-7.  Extension  of  Health  Services  to  Finca  Workers. ) 
Moreover,  other  significant  problems  such  as  malaria,  measles,  onchocerciasis, 
and  pesticide  intoxication  involve  the  skin  as  a target  organ.  In  my  opinion,  the 
U.  S.  Army  Research  and  Development  Command  Dermatological  Research  Pro- 
gramme, coupled  with  the  availability  of  experienced  civilian  contractors  is  in 
a unique  position  to  play  a positive  role  in  International  Health.  I know  of  no  other 
agency  in  a stronger  position  to  pursue  continued  investigation  of  man's  Interface 
with  his  environment,  the  skin,  and  I have  chosen  this  Final  Report  to  plead  not 
only  for  continued  support  of  U.  S.  Army  dermatology,  but  for  an  expanded  effort 
with  funding  which  will  take  into  consideration  the  eroding  effects  of  inflation. 


David  Tapi  in 

Professor,  Department  of  Dermatology 
Professor,  Department  of  Epidemiology  and 
Public  Health 

Chief,  Division  of  International  Community 
Medicine 

University  of  Miami 


Miami,  Florida 
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FUNGAL  INFECTIONS.  EPIDEMIOLOGY. 


Venezuela. 


In  February  1973  we  Investigated  reports  of  an  "epidemic"  of  tinea  cruris, 
or  "jock  itch",  among  367  young  men  enrolled  in  a school  of  Agronomy  at  Tucupita 
in  the  Orinoco  Delta  of  Venezuela.  The  local  terrain  and  climate  were  similar  to 
the  Mekong  Delta  in  Vietnam.  We  found  that  these  boys,  aged  16-18  had  a very  low 
prevalence  of  T. cruris  on  entering  the  school  (less  than  2%),  but  within  six  weeks,  the 
prevalence  was  27%.  Second  year  boys  had  41%  prevalence,  and  the  third  year  class 
had  46%.  Thus,  time  at  the  school  was  related  to  the  prevalence  of  infection,  and  as 
in  Vietnam,  we  could  detect  no  evidence  of  acquired  immunity. 


Unlike  combat  troops  in  Vietnam,  the  infections  were  caused  by  the  anthro- 
phillc  species,  T.  rubrum  and  E.  floccosum  . In  this  they  resembled  U.  S.  troops 
in  training  during  summer  months  at  Ft.  Benning.  Extensive  sampling  of  laundered 
clothing,  shower  stalls,  farm  animals  and  soil  failed  to  reveal  an  extra-human 
source  of  these  fungi.  Our  interpretation  was  that  we  were  dealing  with  common  human 
dermatophyte  infections,  exacerbated  by  the  conditions  of  high  humidity,  temperature, 
and  the  occlusive  nature  of  the  dungarees  they  were  required  to  wear.  Of  interest 
was  the  fact  that  only  50%  of  attempts  at  culture  yielded  the  fungus.  We  subsequently 
discovered  that  this  was  related  to  the  aggressiveness  of  the  sampling  and  amount  of 
material  recovered  in  scraping  the  lesions.  In  a later  study  at  the  same  school, 
scraping  the  entire  active  borders  of  the  lesions  yielded  the  pathogens  from  79  of  80 
attempts. 

In  July  1974  we  returned  to  the  school,  and  found  150  of  380  boys  suffering 
from  moderate  to  severe  tinea  cruris.  It  should  be  noted  that  these  are  point  preva- 
lency figures,  which  in  two  separate  years  indicated  that  approximately  40%  of  the 
population  at  risk  suffered  from  active  infection  at  the  time  of  the  surveys.  Post  in- 
flammatory hyperpigmentation  of  the  inner  thighs  on  many  individuals  indicated  that 
the  incidence  of  infections  was  much  higher  than  40%.  This  observation,  not  quantified 
at  the  time,  became  more  signlgicant  as  a result  of  later  studies  in  Colombia  (see  below). 
15%  of  the  cases  of  groin  dermatitis  were  due  to  mixed  Infections  with  dermatophyte 
fungi  and  Candida  albicans,  an  observation  which  was  also  to  contribute  to  significant 
breakthroughs  in  Colombia  (see  below). 


Colombian  Armv. 

» 


In  September/October  1974,  this  contract  provided  liaison  .logistical  support, 
personnel  and  mycological  expertise  to  the  LAIR  dermatological  team  under  LTC  Al- 
fred M.  Allen,  M.  D.  The  objectives  were  to  increase  the  field  capabilities  at  LAIR 
by  combining  their  personnel  without  previous  field  training  with  the  experienced  Miami 
team  under  one  collaborative  study.  A similar  approach  with  WRAIR/Miami  teams  had 
proven  highly  successful  in  Vietnam.  The  format  for  this  exercise  was  to  be  a survey 
of  Colombian  Army  units  operating  or  stationed  in  different  climatic  areas,  much  as 
we  had  done  with  streptococcal  Infections  among  Colombian  children  (page  14) . 
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During  this  operation,  new  diagnostic  methods  were  evaluated  for  pyoderma 
and  an  attempt  was  made  to  standardize  methods  for  isolation  of  fungi  from  skin 
lesions.  This  evolved  into  spirited  discussions  relating  to  selectivity  and  sensitivity 
of  diagnostic  tests  for  epidemiologic  surveys.  The  Miami  team  held  the  view  that 
a maximum  effort  should  be  made  to  establish  a diagnosis  by  aggressively  sampling 
the  most  likely  source  of  fungi  (active  borders,  vesicle  tops,  scales).  This  requires 
experience,  runs  the  risk  of  operator  bias  in  selection,  and  lacks  quantitation.  The 
LAIR  approach  was  based  on  a standardized  method  of  scraping  predetermined  body 
sites,  which, although  lacking  in  sensitivity,  would  eliminate  bias  and  make  the  Inter- 
pretation of  climatic  and  environmental  effects  more  accurate. 

The  results  are  contained  in  the  LAIR  reports  for  1974,  and  showed  that  recovery 
rates  were  low,  confirming  that  successful  KOH  and  culture  methods  for  fungal  in- 
fections remain  more  of  an  art  than  a science.  Two  years  later,  the  Miami  team  re- 
surveyed Colombian  Army  units,  using  maximum  recovery  methods,  and  achieved 
a 100%  confirmation  of  tinea  cruris /corporis  by  KOH,  and  99%  by  culture. 

These  two  studies  clearly  demonstrate  the  need  for  new  diagnostic  techniques 
which  do  not  rely  on  spec  ialized  experience.  The  inexperienced  researcher  has  only 
a 50%  chance  of  obtaining  a culture  confirmation,  even  with  the  be  st  media.  Micro- 
scopic confirmation  by  KOH  is  even  w orse.  In  a pilot  study,  two  observers  with  one 
year  experience  each  were  given  22  positive  KOH  slides  for  dermatophytes  randomly 
mixed  with  20  negative  preparations.  They  found  only  five  of  the  positive  preparations. 

A more  skilled  observer,  with  15  years  experience,  correctly  selected  21  of  the  22 
positive  slides. 

The  most  important  results  of  the  LAIR /Miami  studies  in  Colombia  were  unex- 
pected, and  like  most  of  the  real  discoveries  from  both  institutions,  were  completely 
unplanned;  a horrifying  concept  to  R & D contract  officers,  but  still  the  haUmark  of 
innovative  and  unique  research.  A chance  observation  in  the  laboratory  in  Colombia, 
coupled  with  one  of  the  many  late  night  discussions, formed  the  origin  of  an  entirely 
new  concept  of  pathogenesis  in  cutaneous  infections. 

While  demonstrating  the  trivia  of  KOH  examinations  to  Dr.  Robert  D.  King,  a f 

member  of  the  LAIR  team,  we  noted  the  frequent  occurrence  of  arthrospore  formation  in 
the  fungal  hyphae,  particularly  from  the  more  tropical  areas.  Similarly,  Col.  Allen 
patiently  explained  the  mathematical  intricacies  of  peripheral  probability  to  the  Miami 
team  as  related  to  the  occurrence  of  concomitant  dermatophytosis  and  candidiasis  in 
the  same  groin  lesions.  It  was  decided  to  reexamine  the  hundreds  of  DTM  cultures 
for  the  simultaneous  recovery  of  both  pathogens.  King  noted  that  C.  albicans  tended 
to  inhibit  the  growth  of  dermatophytes  in  the  same  culture  tube,  and  later  demon- 
strated  this  to  be  due  to  CO2  production.  He  also  noted  that  dermatophytes  produced 
arthrospores  under  CO2,  and  increased  their  output  of  "keratin"  digesting  enzymes. 

In  a final  experiment.  King  and  his  colleagues  showed  that  there  was  a drastically  in- 
creased CO2  level  under  damp  military  uniforms  compared  with  dry  clothing. 

Finally,  we  had  a physical/biochemical  explanation  for  the  repeated  observation 
of  exacerbation  of  fungal  Infections  under  occlusion.  A dramatic  demonstration  of 
this  phenomenon  was  presented  in  June  1976,  again  in  the  Colombian  Army.  W'e  in- 
itiated a study  to  compare  the  therapeutic  efficacy  of  miconazole  nitrate  cream 


Occlusive  dungarees  probably  exacerbated  tmea  cruris  in  this  hot 
humid  climate.  Note  rubber  boots.  Investigator  at  extreme  right  holds  on  to 
pole  to  maintain  erect  posture. 


Typical  case  of  tinea  cruris  seen  among  boys  at  School  of  Agronomy 


Well  maintained  laundry  seemed  unlikely  mode  of  transmission.  No 
fungi  were  isolated  from  freshly  laundered  clothing. 


Frequent  contact  with  soil  is  a part  of  daily  life,  but  only  one  case 
of  geophilic  fungus  infection  was  discovered  among  358  boys. 
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versus  the  same  cream  plus  1%  hydrocortisone,  and  needed  a population  with  a high  pre- 
valence of  tinea  cruris/corporis.  Colombian  Army  authorities  directed  us  to  a small 
unit  In  garrison  some  25  km.  from  Barrancabermeja.  This  unit  was  engaged  In 
routine  patrols  of  an  oil  Installation  situated  In  a jungle  area  of  constantly  high  temp- 
erature and  humidity.  During  the  day,  temperatures  frequently  exceeded  100°F.  but 
dropped  to  95°F  In  the  barracks  by  11pm!  Humidity  was  seldom  below  90n?oR.H. 
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We  found  55%  of  the  men  with  severe  body  ringworm  covering  all  body  areas. 

Most  Impressive  was  the  confluent  highly  Inflammatory  lesions  covering  the 
entire  abdomen  and  most  of  the  buttocks,  with  the  borders  sharply  defined  by  the 
contours  of  their  jockey  shorts.  Investigation  revealed  that  the  men  had  opportun- 
ities to  wash  their  underwear  but  no  chance  to  dry  them,  a slow  process  at  best 
In  the  high  humidity  and  windless  conditions.  The  severity  and  extent  of  their  le- 
sions, almost  all  due  to  E.floccosum  were  worse  than  we  saw  In  Vietnam,  and  I 
have  no  doubts  that  we  were  observing  the  real  life  effects  of  Dr.  King's  C00  phen- 
omenon. 

This  story  is  Included  to  demonstrate  a typical  result  of  the  collaboration  we 
have  enjoyed  with  our  in-service  counterparts  and  why  we  feel  that  such  joint  efforts 
make  the  most  of  the  tax  payers  dollar. 

In  searching  for  appropriate  study  populations  among  the  Colombian  Army,  we 
conducted  surveys  of  units  in  different  climatic  areas.  The  results  are  shown  here: 


Prevalence 


Local  (No. ) 

Temperature 

Hum  id  it  v 


T. pedis 

T .corporis 

2 months 
Incidence 

Barranca  (115) 

(El  Centro) 

28-38 

80-90 

85% 

55% 

72% 

Barranquilla  (256) 

24-32 

60-70 

64% 

38% 

50% 

Santa  Marta  (348) 

26-30 

20-30 

*32% 

17% 

20% 

Guajira  (75) 

3 0-40 

10-20 

**85% 

4% 

9% 

♦Low  prevalence  of  T.  pedis  due  to  men  being  allowed  to  go  to  the  beach  with  boots  off. 
♦♦Note  the  low  prevalence  of  T.  corporis  in  the  hot  dry  climate  of  Guajira.  The 
prevalence  of  T.  pedis,  however,  is  the  same  as  that  in  the  hot  humid  area  of 
El  Centro.  This  is  due  to  the  fact  that  the  "climate"  Inside  the  occlusive  boots  is 
hot  and  humid. 


Costa  Rica . 

During  a survey  of  Costa  Rican  schoolchildren  in  1975,  we  had  an  opportunity  to 
examine  63  children  in  a high  school  (altitude  400  M. ) All  were  post  pubertal.  One 
in  every  four  students  had  T.  pedis,  one  in  ten  had  T.  corporis,  and  every  fifth  child 
suffered  from  tinea  versicolor.  There  was  no  difference  between  boys  and  girls,  a 
factor  we  attributed  to  the  occlusive  clothing  and  shoes  worn  as  school  uniform.  In 
contrast,  none  of  113  children,  7 to  13  years  old  in  a school  only  2km.  distant  suf- 
fered from  these  "post  pubertal"  fungal  infections.  Here  is  yet  another  repeatedly  ob- 
served phenomenon  deserving  further  study.  Why  is  prepubertal  skin  so  rarely  in- 
fected with  anthropophillc  fungi? 

In  summary,  we  have  learned  much  concerning  the  epidemiology  and  etiology  of 
fungal  Infections  of  the  skin.  Studies  relating  climate  to  prevalence  and  severity  pro  - 
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vide  guidelines  for  predicting  likely  attack  rates  and  morbidity.  The  most  signif- 
icant findings  Indicate  the  Importance  of  occlusion,  and  a physical /biochemical 
explanation  resulted  from  collaborative  studies  with  the  LAIR  team.  The  high 
Incidence  of  T.  pedis  is  directly  linked  to  the  wearing  of  occlusive  boots,  and  can 
be  diminished  by  exposure  of  the  feet  to  air.  Archaic  diagnostic  methods  are  use- 
ful epidemiologic  tools  only  in  the  hands  of  highly  experienced  practitioners,  and 
deserve  re-evaluation.  Field  surveys  by  alert  observers  invariably  spawn  new  dis- 
coveries. We  learned  little  about  mechanisms  of  transmission,  and  have  not  been 
able  to  identify  a major  reservoir  of  anthropophilic  fungi  in  laundered  clothing, 
shower  stalls  or  soil. 


FUNGAL  INFECTIONS  - THERAPY 

The  occurrence  of  mixed  infections  by  Candida  albicans  and  dermatophyte  fungi 
and  the  occasional  "epidemics"  of  crural  candidiasis  we  have  observed  in  U.  S.  mil- 
itary populations  suggest  the  need  for  topical  agents  effective  against  both  patho- 
gens. We  first  elected  to  study  a combination  of  two  old  and  trusted  agents,  nystatin 
and  tolnaftate.  Both  have  a long  and  remarkably  safe  history  virtually  devoid  of  al- 
lergenic side  effects. 

We  chose  the  school  of  agronomy  in  Tucupita,  Venezuela  for  the  study,  and  were 
supplied  by  the  manufacturer  with  coded  tubes  of  nystatin  cream,  tolnaftate  cream, 
and  a combination  of  both.  Neither  the  sponsor  nor  the  FDA  required  a placebo  group, 
since  both  agents  had  been  accepted  as  effective.  A further  cell  would  have  reduced 
the  number  of  subjects  on  each  treatment  and  we  agreed  to  omit  a control  group,  a de- 
cision we  would  come  to  regret. 

80  subjects  were  randomly  assigned  to  one  of  the  three  treatment  groups.  Each 
had  a groin  dermatitis  confirmed  as  dermatophytosis,  candidiasis,  or  both  by  KOH 
and  culture  on  DTM.  At  the  end  of  two  weeks  therapy,  during  which  we  observed 
the  use  of  the  products  twice  per  day,  more  than  80%  of  the  subjects  were  cleared 
or  markedly  improved,  regardless  of  the  cream  used.  However,  five  of  the  subjects 
developed  allergic  reactions  to  the  products.  Patch  testing  of  these  subjects  gave 
strongly  positive  reactions  to  the  preservatives  in  the  cream.  Four  reacted  to  the 
thimerosal,  and  one  to  parabens.  Although  the  products  were  effective  agents,  this 
and  other  studies  in  the  US  confirmed  a 5-8%  rate  of  allergic  reactions,  far  too  high 
to  be  considered  as  an  acceptable  treatment  for  tinea  corporis  /cruris.  This  allergic 
reaction  to  thimerosal  appears  to  be  more  common  in  the  US  and  Central  America 
where  merthiolate  is  a popular  "antiseptic"  lotion.  Indeed,  positive  patch  tests  to 
thimerosal  are  now  so  common  that  it  is  no  longer  considered  a reliable  guide  to  in- 
vestigation of  any  particular  patient  with  contact  dermatitis. 

Of  academic  interest  is  the  fact  that  0. 1%  thimerosal  is  a potent  antifungal  agent, 
and  was  used  as  the  standard  active  treatment  of  guinea  pig  infections  in  the  original 
investigation  of  tolnaftate.  It  may  well  have  contributed  to  the  therapeutic  success  of 
the  creams  used  in  this  study.  Had  we  included  a "placebo"  vehicle,  it  would  also 
have  contained  0. 1%  thimerosal,  and  we  might  have  ended  up  with  a four  cell  study 
showing  no  differences.  This  study  has  made  us  Increasingly  suspicious  of  so  called 
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"placebo"  or  supposedly  Inert  vehicles  which  when  tested  may  show  quite  active  anti- 
microbial properties.  We  urge  other  investigators  to  test  formulations  for  in  vitro 
activity  before  initiating  clinical  trials. 

Since  Vietnam  there  have  appeared  on  the  market  several  new  topical  antifungal 
agents;  haloprogin,  clotrimazole  and  miconazole.  They  differ  from  previously  avail- 
able products  in  that  they  have  "broad  spectrum"  fungitoxic  activity  which  includes 
both  dermatophytes  and  yeasts.  We  have  investigated  the  two  imidazole  formulations, 
miconazole  and  clotrimazole.  Complete  data  on  the  clotrimazole  studies  may  be 
found  in  our  1975  report.  Clinical  results  are  reproduced  here. 


Table  2 1%  Clotrimazole  in  polyethylene  glycol  400  versus  control  vehicle  poly- 

ethylene  glycol  400. 


Tinea  Corporis/Cruris 


Clinical  response  at  two  weeks: 

excellent  good  fair 

Clotrimazole  (15)  12  1 1 


no 

response 

1 


Vehicle  (15) 


0 3 


5 


7 


Conclusion:  12  cf  15cases  of  tinea  corporis /cruris  were  completely  "cured", 
(clinically  and  laboratory  neg.).  None  of  the  vehicle  treated  patients  were  cured. 
(P<0.001). 


Table  3 . Clotrimazole  versus  vehicle. 


Interdigital  Tinea  Pedis 


Four  weeks  treatment: 


Clotrimazole 
Vehicle 
P =*  0.045 


excellent 

1 


good 

8 


fair 

2 


2 


4 


no 

response 

0 

4 


Conclusions:  These  numbers  are  too  small  to  make  definitive  statements.  The  results 
were  similar  in  other  laboratories  in  this  multicentric  trial,  and  indicate  that  1%  clo- 
trimazole solutionis  of  benefit  in  interdig itated  tinea  pedis  and  statistically  is  better 
than  the  control  vehicle.  It  reduces  the  severity  of  the  disease,  and  relieves  symptoms. 
Like  other  topicals,  it  cannot  claim  to  be  a "cure"  for'Athlete's  Foot",  except  for  a 
small  proportion  of  cases. 
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Table4  Clotrimazole  versus  vehicle. 


Hyperkeratotlc  Plantar  Tinea  Pedis 
Six  weeks  treatment. 

no 

excellent  good  fair  response 

Clotrimazole  2 7 3 2 

Vehicle  0 4 3 5 

Not  statistically  significant  at  5%  level. 

Combined  results  of  multicentric  trial  give  a p value  of  0.  044  comparing  active 
drug  versus  vehicle. 


Conclusions:  1%  clotrimazole  has  a beneficial  effect  on  most  cases  of  tinea  pedis 
plantar  type,  and  appears  to  be  better  than  the  control  vehicle.  Plantar  dermato- 
phytosis  is  difficult  to  treat,  and  few  cases  are  "cured"  by  this  therapy. 


Combination  Miconazole /Hydrocortisone  cream  for  Tinea  Cruris/Corporis. 

The  following  study  was  completed  after  the  termination  of  contract,  but 
is  included  here  because  it  is  of  military  relevance. 

100  Colombian  Army  soldiers  with  severe  tinea  corporis /cruris  were  em- 
panelled in  this  study.  All  had  positive  microscopic  and  culture  results  at  the 
start  of  the  study.  One  case  was  lost  to  follow  up.  Average  temp:  28-38°C  , 
humidity:  80-90%RH.  Twice  per  day,  each  man  applied,  under  our  supervision 
either  1%  hydrocortisone  cream,  or  2%  miconazole  nitrate  cream,  or  a cream 
containing  2%  miconazole  and  1%  hydrocortisone.  Clinical  response  is  shown 
in  Table  5. 


Table  5.  Day  7 Day  14 


Cr<?apri 

Success* 

Failure** 

Success 

Failure 

Hydrocortisone  1% 

3 

30 

2 (6%) 

31 

Miconazole  2% 

22 

11 

2 5 (78%) 

7 

Combination 

27 

6 

32  (97%) 

1 

♦Success  = Complete  clinical  clearing  with  negative  microscopy  and  culture. 

♦ ♦Failure  * Some  signs  of  clinical  disease  or  positive  laboratory  findings. 

Note  the  higher  failure  rates  for  1%  hydrocortisone.  Ten  subjects  became  worse  on 
this  cream  within  one  week. 


Conclusions:  The  combination  cream  was  superior  to  m iconazole  alone.  Symp- 
toms, particularly  pruritls  resolved  more  rapidly,  and  there  was  a higher  "cure" 
rate  at  the  end  of  one  and  two  weeks.  1%  Hydrocortisone  alone  should  never  be 
used  on  tinea  cruris  in  the  tropics.  Ten  of  33  subjects  suffered  marked  exacerbation, 
and  21  of  the  remaining  23  failed  to  respond  to  therapy. 


Gris-PEG  vs.  microsize  griseofulvin  in  tinea  pedis. 


10th  Brigade  Colombian  Army.  Clinical  Study. 

Ninety-five  soldiers  with  athlete's  foot  (tinea  pedis)  received  either  500mg 
Gris-PEG,  1000  mg.  of  a microsize  griseofulvin  preparation,  or  placebo  daily 
under  double-blind  conditions.  After  four  weeks  on  this  regimen,  both  griseoful- 
vin groups  had  Improved  more  than  the  placebo  patients.  Despite  the  difference 
in  dosage,  the  results  in  the  two  griseofulvin  groups  showed  no  statistically  sig- 
nificant differences.  Mild  or  moderate  side  effects  occurred  in  five  patients,  one 
receiving  Gris-  PEG,  two  receiving  microsize  griseofulvin,  and  two  receiving  placebo. 

Results:  Both  the  group  treated  with  Gris-PEG  (250  mg.  twice  daily)  and  the  group 
treated  with  microsize  griseofulvin  (500  mg  twice  daily)  exhibited  significantly 
greater  improvement  than  did  the  patients  receiving  placebo.  There  was  no  signif- 
icant difference  between  the  Gris-PEG  and  microsize  griseofulvin  treated  groups 
in  terms  of  clinical  efficacy. 

The  results  of  efficacy  described  below  occurred  even  though  the  medications 
were  administered  to  the  patients  while  they  continued  to  participate  in  the  training 
program  at  their  army  field  camp.  No  attempts  were  made  to  institute  local  hy- 
gienic measures  in  treating  the  athlete's  foot.  With  private  patients  in  civilian  life, 
both  oral  antifungal  therapy  and  such  local  treatment  would  likely  be  employed. 

The  overall  clinical  evaluation  showed  that  after  four  weeks  the  following  per- 
centages of  patients  had  improved. 

Table  6.  Microsize 

Gris-PEG  griseofulvin  Placebo 


(n=25) 

(n*20) 

(na49) 

Marked  Improvement 

23% 

20% 

8% 

Moderate  improvement 

27% 

20% 

12% 

Slight  Improvement 

27% 

15% 

14% 

No  improvement 

23% 

45% 

66% 

As  a sidelight  to  the  overall  clinical  evaluation,  two  weeks  after  the  Initiation 
of  therapy,  the  lesions  among  the  Gris-PEG  treated  patients,  but  not  the  microsize 
griseofulvin  treated  patients,  had  already  significantly  improved  as  compared  to  the 
patients  receiving  placebo. 

The  changes  recorded  in  photographs  were  evaluated  Independently  by  the  chief 
investigators  and  their  assistants,  with  remarkably  similar  scores  for  any  given 
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pair  of  before  and  after  photographs.  Indicating  that  this  was  a valid  method  for 
measuring  the  patients'  progress.  This  method  showed  the  following  kinds  of  im 
provement,  again  given  In  percentages  of  patients. 

Table  7. 

Microsize 


Gris- PEG 
(n=26) 


griseofulvin 

n=20) 


Placebo 

(n=48) 


good /excellent 

27% 

20% 

4% 

fair 

19% 

20% 

8% 

poor 

8% 

5% 

6% 

no  change 

46% 

50% 

69% 

worsened 

0 

5% 

13% 

14 


BACTERIAL  INFECTIONS  - EPIDEMIOLOGY 


Streptococcal  pvoderma. 


Colombia  1972. 


Interest  in  group  A Streptococcus  pyogenes  as  a cause  of  common 
infections  of  the  skin  has  escalated  in  recent  years  due  to  the  increasing  aware- 
ness of  the  relationship  of  dermophylic  or  "skin  strains"  of  streptococci  to 
AGN,  and  the  development  of  more  sophisticated  methods  of  laboratory  typing. 

Most  of  the  reports  of  epidemics  of  AGN  have  come  from  the  tropics 
and  neotropics,  with  the  notable  exceptions  of  the  extensive  work  of  Wannamaker 
and  his  colleagues  in  the  Red  Lake  Indian  Reservation  in  Minnesota,  and  the 
detailed  reports  from  Dr.  Hugh  Dillon  in  Alabama. 

Streptococcal  infections  would  seem  to  be  more  prevalent  in  the  tropics, 
but  the  role  of  climate  and  hygiene  has  not  to  our  knowledge  been  critically 
studied  by  the  same  team  using  standardized  methods  under  different  climates. 

The  lack  of  accurate  prevalence  data,  differences  in  bacteriological 
isolation  techniques,  socioeconomic  and  ethnic  differences  in  populations 
studied  and  climatic  variations  make  it  difficult  to  compare  the  many  different 
published  surveys  or  to  separate  the  effects  within  a population  of  different 
levels  of  hygiene  and  living  conditions.  We  have,  therefore,  attempted  to 
eliminate  some  of  these  variables  by  a survey  of  pyoderma  in  three  populations 
of  children  in  which  levels  of  hygiene,  ethnic  background,  sex,  and  climato- 
logical environmental  stresses  were  defined  using  standardized  clinical  criteria 
and  bacteriological  methods. 

Colombia  appeared  ideal  for  such  an  approach  because  of  the  diversity 
of  climate  and  terrain  within  short  distances,  relative  ethnic  homogenity,  and 
sizable  underprivileged  populations  in  which  a high  prevalence  of  infection 
might  be  expected,  and  a high  degree  of  cooperation  from  our  professional 
colleagues  and  government  agencies  in  Colombia.  Military  as  well  as  civilian 
populations  were  available  for  study.  The  Colombian  Army  is  organized 
similarly  to  that  of  the  United  States  and  is  kept  in  a constant  state  of  opera- 
tional readiness  combating  a chronic  but  active  insurgency  in  terrain  possibly 
more  rugged  and  forbidding  than  that  of  Southeast  Asia.  Commanders  were 
extremely  receptive  to  die  conduct  of  medical  research  in  their  units. 

* Department  of  Dermatology,  University  of  Miami  School  of  Medicine,  Florida 
**  Preventive  Medicine  Division,  Walter  Reed  Army  Institute  of  Research, 
Washington,  DC 


16 


1 


The  four  areas  visited  provided  a wide  range  of  altitude  and  climate, 
with  consequent  variation  in  living  habits,  vegetation,  and  insect  life. 

Locations  are  indicated  on  the  accompanying  map.  A capsule  summary  of 
the  principal  features  of  each  location  follows: 

1)  Bogota:  a capital  city;  population  2.  5 million;  altitude  8,  500  ft. 
(altiplano);  ecologic  zone  (Holdridge's  classification),  dry-moist  lower  montane 
forest. 

2)  Medellin:  second  largest  city;  population  1.2  million;  altitude 
4,  700  ft. ; ecologic  zone,  moist  subtropical  forest. 

3)  Tolemaida:  home  of  Tenth  Brigade,  Colombian  Army;  near  town 
of  Melgar  in  Magdalena  River  Valley;  altitude  3,000  ft. ; ecologic  zone,  dry 
tropical. 

4)  Apartado:  frontier-type  town  carved  out  of  jungle  for  commercial 
exploitation  (bananas,  cocoa,  lumber);  population  ca.  5,  000;  at  sea  level  near 
Gulf  of  Uraba;  ecologic  zone,  moist  tropical. 

Methods 

Total  body  examinations  were  made  of  all  subjects  in  the  study  by  the 
physician  member  of  the  team  (AMA),  and  all  skin  defects  which  showed  any 
evidence  of  infection  were  recorded  on  a body  diagram  sheet.  After  removal 
of  crusts  or  debris,  calcium  alginate  swabs  (Colab)  were  used  to  inoculate 
exudate  from  each  lesion  on  double  layered  Trypticase  Soy  Agar  and  6% 
defibrinated  sheep  blood  agar,  1 Mg /ml  Bacto  (Difco)  Crystal  Violet  was 
incorporated  in  each  layer  to  selectively  isolate  /3  hemolytic  streptococci. 
Staphylococcus  aureus  was  isolated  from  lesions  on  nutrient  agar  (BBL) 
containing  4^  actidione  and  75/ug/ml  polymyxin  B.  Plates  were  incubated 
aerobically  for  24  hours  at  37°C,  and  negative  plates  were  incubated  for  a 
further  24  hours;  Fresh  media  was  used  throughout,  refrigerated  in  storage 
before  use,  and  transported  to  the  field  in  insulated  containers.  Group  A _ 

streptococci  were  identified  by  colonial  morphology,  hemolysis,  and  gram 
stains  and  bacitracin  sensitivity,  and  S.  aureus  by  colonial  morphology,  gram 
stains,  and  tube  coagulase  tests. 

Evaluation  of  hygiene  was  made  by  a visual  inspection  of  the  children 
and  their  clothing,  and  visits  to  their  homes  and  living  quarters.  Inspection 
of  the  facilities  of  the  institution  under  study,  and  discussions  with  teachers 
and  supervisors.  All  populations  were  surveyed  within  a period  of  one  month 
(September  1971). 


b 
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Results 

Surveys  were  performed  for  the  primary  purpose  of  determining  the 
effect  of  climate  on  the  prevalence  and  flora  of  bacterial  pyoderma.  Study 
populations  were  composed  of  children  from  the  lower  socioeconomic  classes 
living  in  three  climatic  zones,  cool,  temperate,  and  tropical  (all  humid),  and 
soldiers  living  in  a humid  tropical  (jungle)  or  dry  tropical  (savanna)  environ- 


ment. 

Table  8. 

Location 

Characteristics  of  Populations  Surveyed 
Pyoderma  Survey:  Colombia,  September  1971 

Institution  Number  Age 

Surveyed  Range  Median  Sex 

Race 

Hygie 

Bogota : 

Redentor 

133 

5-19 

12 

M 

Mixed 

poor 

Sesquile 

144 

5-14 

10 

M+F 

II 

good 

Juan  XXIII 

65 

2-7 

4 

M + F 

II 

fair 

Prado  Pinzon 

176 

1 - 13 

7 

M + F 

II 

fair 

Medellin: 

Candelaria 

31 

4-11 

9 

F 

II 

fair 

Nina  Maria 

31 

3-13 

8 

F 

II 

fair 

Rec  ibo 

109 

5-17 

12 

M 

II 

poor 

Ciudad  D.  B. 

115 

6-18 

12 

M 

II 

good 

Posada 

125 

6-11 

7 

M+F 

II 

good 

Apartado: 

Esc.  Ninas 

91 

5-15 

10 

F 

II 

fair 

Esc.  Ninos 

106 

7-15 

10 

M 

II 

fair 

Finca 

72 

1 - 57 

11 

M+F 

II 

fair 

Lumber  Co. 

71 

1 - 14 

7 

M+F 

Negro 

good 

1269  children  and  213  soldiers  (total  ■ 1482)  were  surveyed;  199  (12.  6%) 
had  pyoderma  lesions  which  were  cultured.  Prevalence  of  pyoderma,  and 
recovery  of  streptococci  and  staphylococci  from  lesions,  varied  according  to 
climate.  Prevalence  and  recovery  rates  were  highest  in  the  tropics,  inter- 
mediate in  the  temperate  zone,  and  lowest  in  the  cool  region  (Table  9).  Level 
of  hygiene  was  another  significant  variable;  within  climatic  zones  differences 
in  hygiene  appeared  to  be  the  principal  determinant  of  pyoderma  prevalence 
(Figure  1 ). 

Beta  hemolytic  streptococci  were  recovered  from  82%  of  all  lesions 
cultured,  and  from  approximately  95%  of  anything  purulent.  Paired  silica  gel 
swabs  (see  last  years  report)  cultured  in  Miami  three  to  five  weeks  later  gave 
similar  results.  Skin  lesions  which  yielded  streptococci  included  typical 
ecthyma,  infected  insect  bites,  erosive  intertrigo  behind  the  ears,  infected 
lacerations,  and  impetigo  of  the  scalp  and  face.  It  would  not  be  far  wrong  to 
suggest  that  virtually  any  purulent  lesion  could  be  considered  streptococcal. 


PREVALENCE  OF  PYODERMA  IN  LOWER  SOCIO-ECONOMIC 
CLASS  COLOMBIAN  CHILDREN  ACCORDING  TO  ECOLOGIC 
ZONE  (ALTITUDE  AND  CLIMATE)  AND  LEVEL  OF  HYGIENE 


TROPICAL  SUB-TROPICAL  LOWER  MONTANE 
(MOIST)  (MOIST)  (DRY-MOIST) 

ECOLOGIC  ZONES  (HOLDRIDGE'S  CLASSIFICATION) 
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Table  9.  Prevalence  of  pyoderma,  recovery  of  Streptococcus  pyogenes 
and  Staphylococcus  aureus  in  relation  to  climate 
Colombian  children:  September  1971 


No. 

% 

% strep 

% staph 

Location 

Climate 

surveyed 

prevalence 

recovery 

recovery 

Bogota 

(8500') 

cool 

518 

5.2 

66.7 

51.8 

Medellin 

(4700') 

temperate 

411 

12.2 

84.0 

62.0 

Apartado 
(sea  level) 

tropical 

340 

26.  6 

90. 1 

90.  1 

Staphylococci  were  also  recovered  in  a high  proportion  of  cases  - 76%  - 
nearly  always  in  association  with  streptococci.  Previous  work  in  various 
parts  of  the  world  (Vietnam,  Florida,  Alabama,  Minnesota)  has  indicated 
that  in  such  infections  staphylococci  are  probably  secondary  wound  colonizers 
rather  than  primary  pathogens. 

The  highest  prevalence  of  pyoderma  was  found  in  a military  unit  which 
had  just  returned  from  a 25  day  jungle  operation  (Figure  2).  Thirty-eight 
percent  of  the  soldiers  had  pyoderma,  chiefly  on  the  extremities.  In  contrast, 
only  three  percent  of  infantrymen  engaged  in  conducting  2-3  day  operations 
in  a dry  tropical  area  (savanna  and  dry  forest)  had  pyoderma,  and  this  level 
of  prevalence  was  essentially  no  different  than  that  of  troops  in  garrison. 

Insects  were  seen  feeding  on  exudate  from  the  lesions  only  in  the  humid 
tropical  area.  Large  numbers  of  Hippelates  eye  gnats  were  seen  feeding  on 
lesions  in  soldiers  (similar  to  well  documented  experience  in  Trinidad),  and 
occasional  houseflies  were  seen  on  lesions  in  children. 

Non-suppurative  complications  of  streptococcal  infection 

Attempts  were  made  to  determine  the  incidence  of  acute  glomerulonephritis 
(AGN)  and  acute  rheumatic  fever  (ARF)  in  Colombian  populations.  Pediatricians 
and  nephrologists  in  Bogota  (Drs.  Hernando  Torres  and  Jorge  de  la  Cruz)  and 
in  Medellin  (Dr.  Piedrahila)  were  questioned  as  to  the  amount  of  each  disease 
seen.  In  addition,  visits  were  made  to  the  Misericordia  and  San  Juan  de  Dios 
Hospitals  in  Bogota  to  see  if  attending  physicians  or  hospital  records  contained 
pertinent  information.  No  statistical  data  were  available  from  these  sources. 
Impressions  were  that  AGN  and  ARF  were  both  common,  and  that  AGN  was 
probably  significantly  more  common  than  ARF  at  lower  altitudes  (warmer  climates) 
in  Colombia. 


PREVALENCE  OF  PYODERMA  IN  THREE 
COLOMBIAN  ARMY  UNITS 

(TAPUN  a ALLEN,  SEP  7i 


TROPICAL  TROPICAL 

(APARTADO)  (TOLEMAIDA) 
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National  data  from  official  sources  indicates  that  AGN  and  ARF  are 
almost  equally  common  (Table  10).  The  limitations  of  these  data  preclude 
valid  inferences  concerning  the  impact  of  streptococcal  infection  on  the 
Colombian  people. 


Table  10.  Colombian  Medical  Statistics 

Excerpted  from  the  annual  statistical  reports  of  the 
National  Administrative  Department  of  Statistics  (DANE) 


American  leishmaniasis 
malaria 

acute  infectious  encephalitis 


acute  nephritis 
rheumatic  fever 
rheumatic  heart  disease 
malaria 


acute  nephritis 
rheumatic  fever 
rheumatic  heart  disease 
malaria 


Number  of  reported  cases 


1965 

1966 

1967 

235 

271 

329 

18.888 

13.  916 

14.386 

214 

188 

525 

Number  of  hospitalized  cases 


1965 

1966 

1967 

”5*1 

790 

872 

955 

1,026 

1,070 

513 

526 

480 

5.973 

5,294 

5,230 

Number  of  hospital  deaths 

1965 

1966 

1967 

29 

~vr 

36 

32 

26 

64 

70 

34 

88 

70 

86 

population:  17.5  million  (1964  census) 
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Discussion 

We~believe  this  study  to  be  unique  in  several  respects.  Due  to  the 
excellent  cooperation  of  our  Colombian  hosts,  we  wore  able  to  work  with 
populations  in  which  the  population  at  risk  could  be  accurately  defined.  In  the 
civilian  and  military  groups,  we  were  able  to  account  for  all  individuals  at  risk, 
so  that  our  data  represents  true  prevalence  of  disease. 

The  evaluation  of  hygiene  was  established  at  the  time  the  subjects  were 
examined,  without  knowledge  of  the  culture  results.  Each  member  of  the  team 
performed  the  same  duties  in  each  location,  and  the  laboratory  work  was  also 
conducted  by  the  same  individuals  throughout.  The  same  batches  of  media 
were  used  for  all  cultures.  We,  therefore,  believe  that  the  differences  observed 
in  the  populations  represent  the  effects  of  climate  and  hygiene. 

The  fact  that  we  found  a higher  prevalence  of  clinical  pyoderma  in  the 
hot  moist  environment  at  Apartado  was  not  surprising.  We  surmise  that  this 
reflects  the  greater  incidence  of  insect  bites  and  perhaps  the  presence  of  wound 
feeding  flies  which  were  not  present  at  the  higher  altitudes. 

We  were  surprised  by  the  higher  recovery  rates  of  both  S.  pyogenes 
and  S.  aureus  (Table  9)  from  lesions  in  the  hotter  climate.  At  present  we  have 
no  explanation  for  this.  Our  bacteriological  methods  were  identical  and  the 
plates  were  incubated  at  37°C  throughout  the  study.  It  would  seem  that  these 
pathogens  are  more  abundant  in  lesions  in  the  hotter  climates,  or  for  some 
reason  are  more  easily  recovered. 

The  most  rewarding  aspect  of  our  findings  were  the  almost  linear 
relationship  between  prevalence  of  clinical  disease  and  altitude  (en\  -onmental 
temperature)  and  the  obvious  effect  of  hygiene  at  all  altitudes.  It  is  clear  that 
this  kind  of  data  would  be  important  in  terms  of  health  care  planning  or 
preventive  medicine.  For  example,  it  would  seem  likely  that  the  most  effective 
method  for  the  prevention  of  skin  infections  among  children  living  at  5,000  feet 
in  Colombia  would  be  improvement  of  hygiene,  which  in  practical  terms  means 
the  provision  of  running  water  and  soap  in  the  homes  or  schools,  whereas  in  the 
hotter  regions  it  would  probably  require  a more  aggressive  approach  which  would 
combine  improved  hygiene  with  early  treatment  of  infections. 

The  experience  with  the  Colombian  Army  units  was  remarkably  similar 
to  our  findings  in  Vietnam.  Men  exposed  to  combat  conditions,  insect  bites, 
and  trauma  in  the  tropics  are  likely  to  develop  pyoderma  and  the  pathogen  is 
likely  to  be  Streptococcus  pyogenes. 

We  are  still  puzzled  by  the  question  of  origin  of  these  streptococci. 

We  cannot  recover  them  from  normal  skin  in  a healthy  population,  although 
we  have  recovered  them  from  the  perineum,  nares  and  fingernails  in  about 
25%  of  men  who  had  active  lesions  in  Vietnam. 
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Our  studies  in  Vietnam,  Florida,  Haiti,  Uganda  and  the  tropical  areas 
of  Colombia  are  consistent  in  the  high  recovery  of  group  A streptococci  from 
purulent  skin  lesions.  Over  90%  of  the  lesions  yield  this  pathogen,  which 
would  indicate  a very  high  efficiency  of  colonization.  This  degree  of  infectivity 
in  the  absence  of  a detectable  carrier  state  on  the  host  is  difficult  to  explain 
except  on  the  basis  of  highly  efficient  insect  vectors  or  a common  and  hitherto 
undiscovered  environmental  reservoir  such  as  soil. 

Summary 

Studies  on  skin  Infections  in  Colombia,  S.  A. , were  performed  in  order 
to:  1)  determine  the  effect  of  climate  on  the  prevalence  and  flora  of  bacterial 
pyoderma,  and  2)  to  acquire  first-hand  information  concerning  cutaneous 
infections  of  military  importance  in  tropical  Latin  America.  Surveys  included 
nearly  1500  people  (children  and  soldiers)  living  in  four  ecologic  zones,  ranging 
from  the  cool  climate  of  Bogota  to  a jungle  environment.  Prevalence  of 
pyoderma  and  rates  of  recovery  of  bacterial  pathogens  were  highest  in  the 
jungle,  intermediate  in  the  temperate  zone,  and  lowest  in  the  cool  climate. 

The  level  of  hygiene  was  the  principal  determinant  of  prevalence  within  each 
climatic  zone.  S.  pyogenes  was  recovered  from  82%  of  all  lesions  cultured; 

S.  aureus  from  7 6^..  Soldiers  in  the  jungle  had  the  highest  prevalence  of 
pyoderma  - 38%.  Soldiers  in  the  dry  tropics  (savanna)  had  a low  prevalence 
of  pyoderma. 
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In  February  1972,  we  received  a request  from  Preventive  Medicine 
Division.  Walter  Reed  Army  Institute  of  Research,  to  provide  logistical  and 
laboratory  support  to  a military  field  team  during  a survey  of  skin  problems 
in  the  Darien  Province  (Yavisa  and  El  Commun)  in  the  Republic  of  Panama. 

This  provided  us  with  an  opportunity  to  test  the  feasibility  of  preparing  a 
portable  laboratory,  media  and  instruction  manual  for  a field  team  in  which 
we  were  not  involved,  and  handle  the  cultures  from  the  team  at  the  completion 
of  the  study  as  a function  of  our  extramural  contract  program.  The  experience 
gained  from  this  project  indicates  that  the  system  offers  an  effective  way  of 
putting  a military  team  into  the  field  at  short  notice  without  the  time  consuming 
and  cumbersome  requirements  of  gathering  together  all  the  equipment  and 
supplies,  most  of  which  are  non-standard  or  as  in  this  case  newly  developed 
techniques  which  are  not  available  commercially. 

Should  such  support  be  needed  in  the  future,  the  only  action  required 
by  the  agency  requesting  assistance  is  to  provide  us  with  the  following 
information: 

1)  estimated  population  at  risk, 

2)  location, 

3)  disease  or  pathogens  to  be  studied. 

Under  normal  circumstances  we  can  arrive  at  a reasonable  estimate  of 
conditions  to  be  encountered,  and  pack  a portable  laboratory  within  one  week 
of  receiving  the  request. 

In  addition,  we  can  supply  or  make  arrangements  for  communications, 
photography,  tape  recording,  local  contacts  in  the  civilian  scientific  community, 
field  rations  and  couriers. 

For  the  study  described  here,  die  team  was  equipped  to  study  superficial 
and  deep  mycoses,  bacterial  pyodermas,  including  cutaneous  diphtheria, 
cutaneous  leishmaniasis,  and  a 24  hour  availability  of  a courier  to  deliver 
additional  supplies  in  the  event  of  unexpected  find.ngs.  They  were  also  supplied 


microscopes,  biopsy  and  minor  surgery  kits,  tape  recorder,  climatological 
measuring  equipment,  insect  traps,  body  diagram  sheets,  secretarial  sup- 
plies, lyophilized  rations,  cooking  equipment  and  stove  and  survival  kits,  and 
a kit  to  convert  a beer  cooler  to  field  incubator. 

All  media  was  prepared  for  use  or  supplied  as  preweighed  kits.  Al- 
though the  team  was  out  of  contact  with  us  in  Yavisa,  telephone  communi- 
cation between  the  laboratory  at  MARU  in  the  Canal  Zone  and  our  laboratory 
in  Miami  was  rapid  and  reliable. 

The  results  of  this  study  are  included  here  as  a reprint  from  the  American 
Journal  of  Tropical  Medicine  and  Hygiene,  September  1974. 
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SKIN  INFKCTIONS  IN  FASTI) KN  PANAMA 
Sirvkv  iik  Two  Rkpkkskntativk  Commlnitiks* 

M. KKI.lt  M Al  l. I'M  \MI  l> Will  TAPI. IN 
Ihxinon  of  I’nx’inlixe  Mi  ilii inr,  II. liter  Rial  Irm  v I intitule  ol  Research, 

II.i.*;>K'/i.h,  I)  ( Jlioi:,  mill  flepail  menls  of  l>rrmalology  mu  I of  Epiilrmii’logy 
ami  I’nhlic  Health,  t'mveruty  ol  Miami  Si  hoot  of  Meiliiine,  Miami,  EloriJa  "l.'t 

Ahslrait  A skin  infection  survey  of  I.0S4  |*eoplc  was  carried  oul  in  two  jungle  villaces 
in  eastern  Panama.  bacterial  pyoderma  was  the  most  prevalent  infection,  a 1' feet iiiK  25rI  of 
Imivs.  I s',  of  ({iris,  and  IIS  of  those  over  10  years  ol  ace  Streptococcus  pyogenes  anil 
Staphylococcus  aureus  were  recovered  from  S4'i  of  pyodermas  cultured.  Nearly  tips'  of  the 
cutaneous  sta|ihylococeal  isolates  were  resistant  to  |smicilliti  llippelates  flies  were  seen 
feedinc  on  purulent  skin  lesions  and  mav  have  been  im|Hirt,mt  in  transmission  Scabies,  rinc- 
worm,  candidiasis,  and  cutaneous  leishmaniasis  were  rare  in  comparison  with  pyoderma, 
involvinc  less  than  lr<-  of  the  imputation  each  All  of  the  rineworm  infections  were  caused 
by  Trichophyton  ruhrum 


Skin  infections  are  an  important  clinical  and 
public  health  problem  in  tropical  areas  of  the 
world.  In  hot,  humid  climates,  a third  of  the 
school  children  mav  have  streptococcal  pyoderma 
at  any  civen  time,  and  other  cutaneous  infections 
and  infestations  may  be  hiehlv  prevalent  as  well  1 
These  infections  are  uncomfortable  and  unsichtly. 
and  can  lead  to  serious  complications,  iucludini! 
spreadimr  cellulitis,  chronic  skin  ulcers,  and  acute 
glomerulonephritis  [A.(>  N 1 J Amonc  military 
|H-rsonnel  in  the  tropics,  skin  infections  are  a 
leadimt  cause  of  out|utient  visits,  hospitali/alion, 
and  lem|mrary  disability  1 

Despite  the  im|mrtance  of  these  infections, 
little  is  known  about  their  cpidcmiolmty  in  tropical 
IHipulations  Published  information  is  larcely 
limited  to  re|mrts  of  epidemics  and  statistics 
derived  from  selected  clinic  |iopulnlinns.'  1 Con- 
sequently. there  are  almost  no  community  based 
data  that  ntiitht  be  used  for  developinc  effective 
preventive  measures,  planninc  health  care  deliv- 
ery. or  assiidiinit  research  priorities. 

In  April  P>72  we  conducted  a survey  in  two 
c ill. ices  in  eastern  Panama  to  determine  the 
elioloK.v,  prevalence,  and  other  characteristics  of 
skin  infections  amonc  native  |mpulations  in  a 
juncle  environment  Amonc  the  reasons  for 
'electinc  eastern  Panama  for  survey  i*  the  crow- 
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inc  interest  in  |mtcnlial  health  hazards  to  workers 
who  will  construct  the  proposed  sea  level  canal 
and  c omplete  the  Interamerican  Hichway  5 

McrtHius  wo  MKriiiins 

Location,  Surveys  were  carried  out  in  two 
remote  juncle  communities.  Yaviza  and  Kl  ("omun. 
located  in  Darien  Province,  Republic  of  Panama. 
Their  relationship  to  population  centers  and  the 
future  route  of  the  Interamerican  llicbway  is 
shown  in  1‘icure  I Two  candidate  routes  for  the 
pro|iosc'd  sea  level  canal  lie  within  *0  km  north- 
west and  southeast  of  Yaviza.'1 

Environment  Yaviza  and  Kl  ('omun  lie  at  sea 
level  alone  tidal  rivers  in  the  dry-moist  tropical 
ecolocic  zone  ( Holdridces  classification  i ,"  The 
mean  daily  tem|>erature  is  nearly  constant  year 
round  at  28"  ('  and  the  mean  relative  humidity 
is  S.i'T.  The  rainy  season  occurs  from  mid-April 
(the  time  of  the  survey*  to  mid-December  The 
predominant  vecctaticm  is  multi-canopied  juncle 

Topnlalions  The  inhabitants  of  Yaviza  are 
larcely  of  black  African  oricin  An  estimated 
1 .7al)  people  reside  there,  ol  whom  about  one- 
third  are  usually  not  present  at  any  civen  time 
* Daniel  C Warren  and  Roliert  J Chlou|iek,  Divi- 
sion of  Preventive  Medicine.  Walter  Reed  Arms 
Institute  of  Research,  Washington.  D.  C.  200 12 
Unpublished  data)  The  town  is  a minor  com- 
mercial center  and  its  economy  is  based  on 
bananas,  plantain,  lumber,  and  subsistence  acri- 
culture. 

Kl  ('omun  is  a ('hnco  Indian  vitlace  of  1.11 
INTiuanent  inhabitants  The  Indians  are  primitive 
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Fha’ki  Population  pyramid  of  El  Comun. 
Fk.i'ri  l Map  of  eastern  Panama  showing  the  showing  the  population  examined  in  the  skin  infection 


location  of  the  Milages  survived 


survey 


and  rely  primarily  on  food  gathering  for  sub- 
sistence The  residents  of  El  Comun  differ  from 
those  in  Vaviza  in  culture,  dress,  and  occupation, 
hut  similar  low  levels  of  sanitation  and  hygiene 
prevail  in  both  places  There  is  no  running  water 
and  defecation  takes  place  in  outdoor  privies  or 
on  the  ground.  Intestinal  |gtrasitism  and  nutri- 
tional anemia  are  extremely  inntmon  in  both 
populations  i John  W Cutting.  Daniel  ('.  Warren, 
and  Robert  j Chloupck,  Division  of  Preventive 
Medicine,  Walter  Reed  Army  Institute  of  Re- 
search, Washington,  D C 20012.  Unpublished 
data  l 

Surveys  An  attempt  was  made  to  examine  the 
entire  population  of  each  community.  Surveys 


FV.i  »»  2 Population  pyramid  of  Ya\ i/a,  showing 
the  total  imputation  I large  pyramid)  and  tin-  popu 
lation  examined  in  the  skin  infection  survey  (small 
p>  rantid) 


were  conducted  in  central  areas  and  all  residents 
were  strongly  urged  to  participate.  In  Vaviza. 
S‘>2  ( 52rM  of  the  total  estimated  population  of 
1,7.10  |tarlici|iatcd  in  the  survey  The  res|Hitisc 
rate  was  ?l)rc  if  the  focus  is  restricted  to  the  1.1.10 
IX'opIc  present  in  the  town  while  the  survey  was 
being  conducted  The  age  and  sex  com|msition 
of  the  survey  population  is  com|urcd  to  that  of 
the  total  estimated  population  in  Figure  2 In 
El  Comun,  all  of  the  inhabitants  participated  in 
the  survey.  The  age  and  sex  com|iosilion  of  the 
El  Comun  imputation  is  shown  in  Figure  ,v 
C7fwVd/  and  microbiological  examination  The 
entire  skin  surface  of  each  subject  was  examined 
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Prevalent  e of  skin  infections  and  infestations  in  a 
survey  of  I.0S4  people  in  eastern  Panama 
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by  a tingle  observer  (A  M A ) and  all  skin  lesions 
showing  clinical  evidence  of  infection  were  re- 
corded on  a body  diagram  sheet.  One  skin  lesion 
of  each  type  (eg.  pyoderma  or  ringworm)  was 
selected  for  culture 

Material  for  bacterial  culture  was  collected  on 
sterile  calcium  alginate  swabs  and  I > plated  im- 
mediately on  a selective  medium  of  nutrient  agar 
containing  400  pg  'ml  cydoheximide  and  75  gig/ ml 
polymyxin  B for  staphylococci,'  and  2)  desiccated 
in  individual  silica  get  packs  and  plated  in  Miami 
2 to  5 weeks  later  on  trypticase  soy  agar  contain- 
ing 1 fi# /ml  crystal  violet  and  6%  sheep's  Mood 
for  streptococci."  Plates  were  inculcated  aerobi- 
cally at  37*  C for  4S  hours.  Group  A streptococci 
were  identified  by  colonial  morphology,  hemolysis, 
and  bacitracin  sensitivity.  Staphylococcus  turtus 
was  identified  by  colonial  morphology  and  tube 
roagulase  tests.  Antibiotic  sensitivities  were 
determined  by  the  Kirby-Bauer  disc  method* 

Scrapings  for  fungal  culture  srere  inoculated 
onto  DTM,1*  incubated  at  room  temperature,  and 
results  evaluated  within  14  days.  Yeasts  were 
differentiated  by  the  germ  tube  test. 

The  indirect  fluorescent  antibody  test  for 
cutaneous  leishmaniasis  was  performed  according 
to  the  method  of  Walton  et  al."  Cultures  for 
leptomonad  forms  of  leishmania  were  performed 
by  inoculation  of  tissue  fluid  obtained  from  the 
margins  of  the  lesion  onto  15%  rabbit's  blood 
agar  slants  and  incubated  at  25*  C for  72  hours. 
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Three  populations  were  included  in  the  survey : 
l)  892  residents  of  Yavixa;  2)  40  Choco  Indians 
transient  in  Yavisa;  and  3)  the  151  Choco  Indian 
inhabitants  of  El  Comun.  In  Yavixa,  this  repre- 
sented 97%  of  the  children  (0-14  years',  74% 
of  the  women  ( >15  years',  and  57%  of  the  men 
(>I5  years)  who  were  present  in  the  town.  In 
all,  1,084  people  srere  surveyed. 

The  prevalence  of  each  of  the  10  types  of  skin 
infection  or  infestation  found  in  the  combined 
survey  populations  is  shown  in  Table  l.  Skin 
infections  other  than  pyoderma  were  found  only 
in  residents  of  Yavixa  Tropical  phagedenic  ulcer 
and  classical  eschar-forming  cutaneous  diphtheria 
srere  not  seen. 

Bacterial  infections 

Bacterial  pyoderma  was  more  than  six  times  as 
common  as  all  other  skin  infections  and  infesta- 
tions combined  (Table  1).  The  crude  prevalence 
rates  for  pyoderma  srere  similar  in  each  of  the 
three  populations  surveyed:  In  Yavixa  the  p.eva- 
lence  was  15%  (155/892);  in  transient  Indians 
it  was  15%  (8/40);  and  in  El  Comun  it  eras 
15%  (17/51). 

Age  and  sea-specific  prevalence  rates  were  cal- 
culated for  the  survey  population  of  Yavixa 
(Table  2)  Pyoderma  was  found  to  be  approxi- 
mately tsrice  as  common  in  chi!  Iren  as  in  adults, 
and  more  common  In  males  than  females  at  every 
age. 


Ficvat  4.  A Multipustuiar  impetigo  in  a 2-year-old  girl  Lrsione  etrared  srilhin  5 days  after  administra- 
*‘  benxalhine  penicillin  («.  It.  Trichophyton  raftrnw  infection  in  a 25-year  old  man.  lesions  covered 
ire  body,  including  the  palms.  41.  Severe  scabies  with  early  secondary  infection  by  streptococci  I) 
omycoaia  in  an  elderly  Woman.  Similar  lesions  were  present  on  the  leg  and  trunk.  E.  Cutaneous  can- 
, in  a 2-year  old  boy  F.  Cutaneous  leuhmaniasia  on  tho  upper  arm  ol  a lumberman.  The  lesion  was 
fly  tender 
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Table  3 

A gf -specific  rates  of  recovery  of  bacterial  pathogens 
from  pyoderma  in  residents  of  y aviso 

Percent  positive 


Arc 
( years ) 

No 

cultured 

Slrefitot  <>< « us 
(fyogrncs 

Stiiphyltu  <»< 
aureus 

0-4 

41 

87.7 

95.2 

5-9 

49 

74.5 

85.8 

10-14 

21 

61.9 

80.9 

154- 

24 

91.7 

75.0 

Total 

135 

79.4 

86.7 

Clinically,  pyoderma  appeared  in  many  forms, 
including  ecthyma,  infected  insect  bites,  erosive 
intertrigo  behind  the  ears,  infected  lacerations, 
and  crusted  impetigo  of  the  face  and  ears.  More 
than  <)09f  of  the  lesions  were  located  on  the  face 
or  on  the  extremities.  Two  infants  had  extensive 
multipustular  impetigo  involving  the  face  and 
neck  t Fig.  4A>. 

Of  the  1()0  persons  with  pyoderma,  14. 1 i 839!  l 
were  positive  for  ^-hemolytic  streptococci  t Strep- 
tococcus pyogenes)  and  145  <S4r;  t were  positive 
for  Staphylococcus  aureus.  Most  of  the  strepto- 
coccal isolates  t 118,  or  8*19*  I belonged  to  Group 
A;  the  remaining  15  isolates  were  not  individually 
grouped.  Rates  of  recovery  of  bacterial  pathogens 
were  similar  in  each  of  the  three  survey  popula- 
tions. 

There  was  a correlation  between  age  of  cases 
and  rates  of  recovery  of  both  streptococci  and 
staphylococci.  With  the  exception  of  males  aged 
15  and  over,  the  proportion  of  cases  yielding  these 
pathogens  showed  a progressive  decrease  with  age 
(Table  4).  The  high  rate  of  recovery  of  strepto- 
cocci from  men  appears  to  have  been  due  to  a 
tendency  for  those  with  more  severe  infections 
to  participate  in  the  survey  proportionately  more 
frequently  than  those  with  milder  infections. 

Streptococcal  and  staphylococcal  isolates  were 
tested  for  sensitivity  to  the  following  antibiotics: 
penicillin  (2  and  10  ;igi,  erythromycin,  tetracy- 
cline. chloramphenicol,  cloxacillin.  lincomycin. 
and  gentamicin.  All  of  the  Group  A streptococci 
were  sensitive  to  these  antibiotics  Five  of  the 
15  non-Group  A isolates  <449!  > were  resistant  to 
tetracycline,  but  all  were  sensitive  to  the  other 
six  antibiotics.  Of  the  12b  staphylococcal  isolates 
tested,  74  (589!')  were  resistant  to  penicillin,  4 
(4%)  were  resistant  to  tetracycline,  and  4 ( 2'T’I 
were  resistant  to  chloramphenicol  All  staphylo- 


coccal isolates  were  sensitive  to  erythromycin, 
cloxacillin,  lincomycin,  and  gentamicin 

Fungal  infections 

Body  ringworm  infections  ( tinea  corporis  l were 
present  in  five  adult  residents  of  Yaviza.  of  whom 
four  were  men.  All  of  the  infections  were  caused 
by  Trichophyton  rubrum.  Isolates  from  two  of 
the  cases  were  unusual  in  that  their  morphology 
on  initial  culture  was  identical  to  that  of  a dis- 
tinctive variant  ordinarily  found  only  in  the  South 
Pacific.  One  of  these  isolates  was  recovered  from 
an  extensive  infection  that  covered  the  entire 
body  of  an  otherwise  healthy-appearing  25-vear- 
old  man  ( Fig.  4B  i. 

Scalp  ringworm  (tinea  capitis)  was  not  found 
in  any  of  the  550  prepubertal  children  examined 
Thirty-nine  children  ( 79!  ) had  crusted,  dry, 
scaling  lesions  bearing  a superficial  resemblance 
to  tinea  capitis,  but  close  inspection  revealed  no 
evidence  of  broken  hairs  or  fungal  growths  on 
hair  shafts,  and  all  were  negative  on  fungal  cul- 
ture Possibly  these  lesions  represented  a variant 
of  pyoderma,  since  five  children  with  crusted 
scalp  lesions  had  associated  pyoderma,  of  which 
two  yielded  streptococci  and  four  yielded  staphylo- 
cocci. 

Two  infants  in  Yaviza  had  inflammatory 
maculo-paputar  eruptions,  with  satellite  papules, 
involving  the  neck,  back,  and  upper  chest.  Both 
were  positive  for  Candida  albicans  (Fig.  4EI. 

Approximately  one-quarter  of  the  women  in 
Yaviza  had  chronic,  moderately  symptomatic 
candidal  paronychia  of  the  fingers.  No  attempt 
was  made  at  culture. 

An  advanced  case  of  chromomycosis  with  yel- 
low. fungating  cauliflower-like  masses  protruding 
from  one  leg  was  seen  in  an  elderly  woman  (Fig. 
4I)i. 

Tarasitic  infections  and  infestations 

Cutaneous  leishmaniasis  was  seen  in  a 26-year- 
old  lumberman  who  worked  in  the  jungle.  He 
had  a 10  X 10  cm,  painful,  deeply  ulcerating 
lesion  present  for  three  weeks  on  the  upper  arm 
(Fig,  4 F i . Cultures  of  tissue  fluid  from  the 
margins  of  the  lesion  were  positive  for  leptomonad 
forms  and  the  indirect  fluorescent  antibody  test 
was  positive  at  a 1 : 1 28  dilution.  A biopsy  showed 
a histologic  reaction  consistent  with  leishmaniasis, 
but  no  organisms  were  seen  on  a Giemsa-stained 
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section.  The  infection  responded  to  pcntavalent  almost  none  of  the  staphylococcal  and  strepto- 

antimonial  ( Glucantime*!  therapy.  coccal  isolates  were  resistant  to  six  antibiotics 

Five  adult  residents  of  Yavixa  had  smooth,  commonly  prescrilied  in  tha  United  Slates.  This 

round,  3 X 3 cm  scars  on  the  extremities  that  situation  was  different  than  that  which  we  have 

were  com|>atil>le  with  healed  leishmaniasis.  All  encountered  in  other  tropical  countries,  such  as 

had  recently  migrated  from  an  endemic  area  of  Vietnam,  where  antibiotics  are  in  common  use 

Colombia.  and  high  proportions  of  staphylococci  and  strep- 

tococci isolated  from  the  skin  are  resistant  to 
discussion  tetracycline.1’  We  have  no  ready  explanation  for 

This  survey  and  others  that  we  have  conducted  the  fact  that  nearly  60^  of  the  cutaneous  staphy- 

in  Southeast  Asia,”  Africa,”  and  South  America”  lococcal  isolates  from  eastern  Panama  were  resis- 

have  led  us  to  certain  conclusions  concerning  the  tant  to  penicillin,  although  it  is  perhaps  possible 

relative  frequency  of  various  types  of  skin  infec-  that  this  may  reflect  the  influence  of  nonmcdicinal 

lions  in  tropical  populations.  It  apfiears  that  (ie.,  naturally  occurring!  penicillin  in  the  en- 

exotic  "tropical"  skin  infections,  such  as  cutane-  vironment.” 

ous  leishmaniasis  and  tropical  ulcer,  arc  rare  in  When  examining  people  with  pyoderma,  it  was 
the  tropics,  whereas  less  spectacular  infections,  common  to  observe  swarms  of  small  flics  of  the 

such  as  streptococcal  pyoderma,  are  usually  preva-  genus  Nipptlatts  feeding  on  secretions  from  the 

lent  to  a degree  that  would  be  considered  epidemic  lesions.  Ilipptlatts  flies  have  been  implicated  in 

in  the  United  Stales  and  other  northern  countries,  the  transmission  of  pathogenic  bacteria  and  may 

These  conclusions  are  supported  by  the  findings  lie  im|>ortanl  as  vectors  of  streptococcal  pvo- 

of  others'  ” who  have  reported  on  the  relative  derma.'** 

prevalent  of  cutaneous  infections  in  tropical  We  did  not  examine  children  for  evidence  of 
areas  where  poor  hygiene,  anemia,  and  intestinal  suhclinicat  acute  glomerulonephritis  (A  O N ),  nor 

(karasitism  are  endemic.  They  are  also  in  agree-  did  we  serologically  type  the  streptococcal  isolates 

ment  with  the  opinion  expressed  by  Verhagcn  et  to  determine  whether  nephritogenic  M-tvpes  were 

al.*  that  the  exotic  and  unusual  have  been  over-  present.  We  did  check  for  clinically  overt  A. O N. 

stressed  in  reviews  of  skin  diseases  in  tropical  and  found  no  indications  that  it  existed  either  in 

countries;  and  that  this  has  l>cen  done  at  the  the  survey  population  or  among  |>atients  in  the 

expense  of  more  common  conditions  which  indi-  local  health  center. 

vidually  are  not  as  setious,  but  which  collectively  The  age  and  sex-specific  prevalences  of  pyo- 
may  be  more  important.  derma  in  Panama  did  not  conform  to  the  patterns 

The  rates  of  recovery  of  streptococci  and  usually  described,’  but  differed  in  that  infections 

staphylococci  from  pyoderma  were  in  agreement  were  equally  as  common  in  older  children  as  in 

with  those  found  worldwide,'  ’ ” ” but  the  ap-  pre-schoolers  and  were  distinctively  more  common 

tiarent  correlation  between  age  of  cases  and  rates  in  males  than  in  females.  These  findings  suggest 

of  recovery  has  not  been  previously  retried,  that  the  epidemiology  of  pyoderma  in  the  tropics 

This  may  represent  increasing  resistance  to  infec-  may  differ  from  that  in  temperate  areas  of  the 

lion  with  increasing  age,  as  suggested  by  a pre-  world. 

vious  study  of  pyoderma.”  Even  within  the  same  tropical  environment,  (hr 

The  simultaneous  recovery  of  lioth  streptococci  type  of  population  at  risk  may  be  the  principal 

and  staphylococci  from  a single  skin  lesion  has  determinant  of  the  frequency  of  skin  infections 

led  to  a great  deal  of  controversy  in  the  fust,  but  Surveys  of  '>7  U.  S.  Army  personnel  who  s|>ent 

recent  evidence  indicates  that  in  most  instances  3 months  in  a similar  area  of  Panama  under  dirty 

streptococci  are  the  primary  pathogens  while  field  conditions  revealed  a high  incidence  of 

staphylococci  are  secondary  wound  colonisers  ” fungal  skin  infection,  particularly  in  the  groin 

Penicillin  has  been  found  effective  in  treatment  area."  Six  weeks  after  arrival  in  Panama,  the 

despite  the  presence  of  penicillin-resistant  staphy-  prevalence  of  culture-confirmed  tinea  cruris  was 

tococri  in  the  lesions.”  I1*V,  while  that  of  crural  candidiasis  was  45^r. 

Antibiotics  were  seldom  used  in  the  imputations  These  findings  stand  in  marked  contrast  to  our 
we  studied  in  Panama,  and  it  was  no  surprise  that  findings  in  Yaviaa  and  El  Oomun,  where  none  of 
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the  114  men  surveyed  had  fungal  infections  of 
the  groin  The  reasons  for  these  host-related 
differences  are  not  clear  and  would  seem  to 
warrant  further  investigation. 
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"Through  direct  observation  of  health  and  disease  in  nature, 
the  aim  is  to  identify  varying  distributions  of  a condition,  in  place 
and  in  time,  and  according  to  characteristics  of  the  people  affected, 
with  the  objective  to  determine  factors  of  man  and  of  environment 
active  in  causation.  It  is  the  diagnostic  instrument  of  mass  disease. 

It  rests  on  principles  derived  from  Thoreau,  that  if  one  would  learn 
about  nature,  it  is  necessary  to  go  where  it  is  ....  An  epidemio- 
logic analysis  leading  to  identification  and  assembly  of  those  charac- 
teristics of  man  and  environment  contributing  to  the  complex  of 
causality  is  clearly  the  prime  requisite  to  a programme  for  preven- 
tion and  control  of  a community  disease.  Control  operates  on 
epidemiological  facts. " 

from  "Ecologic  Interplay  of  Man,  Environ- 
ment and  Health",  John  E.  Gordon,  American 
Journal  of  Medical  Sciences  252,  September  1966. 

The  principles  expressed  by  Dr.  Gordon  almost  ten  years  ago  represent 
the  backbone  of  our  field  studies  under  this  contract,  and  as  we  see  it,  our 
major  contribution  to  the  needs  of  the  USA  Medical  R k D Command;  that  is  to 
establish  the  epidemiological  facts  on  which  future  control  measures  and  re- 
search efforts  may  be  based.  This  portion  of  the  report  concerns  itself  with 
our  progress  in  translating  these  well-meaning  phrases  into  actual  productive 
work  in  the  field. 

In  196S  and  1969,  the  field  epidemiologic  team  under  Captain  (now  Col.  ) 
Alfred  M.  Allen  was  provided  with  a sophisticated  laboratory  facility  without 
which  this  productive  period  of  USAMR  U D sponsored  research  would  not  have 
been  possible.  The  many  techniques  'and  experience  developed  under  this  con- 
tract contributed  much  to  the  success  of  this  team,  but  it  still  required  a base 
laboratory  in  the  field  to  support  the  team  in  microbiologic  capabilities.  Since 
1969,  w«  have  attempted  to  continue  our  programme  in  field  epidemiology  in 
Uganda,  Colombia,  Venezuela  and  Nigeria.  In  each  of  these  countries  we 
were  provided  facilities  and  laboratory  space  by  the  University  centers  in 
Kampala,  Bogota,  Caracas  and  Lagos.  Although  our  hosts  were  hospitable 
and  generous,  the  projects  were  often  in  jeopardy  because  of  seemingly  small 
problems  which  arise  under  the  stress  and  time  considerations  imposed  by 
handling  hundreds  or  sometimes  thousands  of  culture  isolates.  In  large  scale 
mobile  epidemiology  studies,  efficiency  in  media  preparation,  handling  of 
cultures  on  a daily  basis  and  preparing  them  for  safe  shipment  back  to  the 
United  States  becomes  of  paramount  importance,  and  all  of  this  must  be  ac- 
complished while  finding  relatively  safe  food  and  water  for  the  field  team, 
arranging  schedules  for  the  population  studies,  finding  sleeping  accommoda- 
tions and  taking  care  of  the  many  liason  and  logistical  problems. 
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Much  of  what  wa  taka  for  granted  in  our  homa  laboratories  (incubation 
space  at  the  correct  temperature,  glassware,  disposable  petri  dishes,  re- 
frigerator storage  and  electricity  24  hours  a day)  were  often  not  available  in 
the  area  of  operations.  We,  thereiorre.  Conceived  the  idea  of  a self-contained 
mobile  epidemiology  laboratory  and  living  facility  for  a field  team,  able  to 
go  anywhere  in  the  world  to  conduct  surveys,  maintain  the  health  and  comfort 
of  the  team,  aid  be  able  to  handle  the  intake  of  specimens  on  a daily  basis. 

We  were  concerned  with  the  total  logistical  problems  of  getting  field  teams 
into  endemic  and  often  remote  areas  and  out  again  with  the  least  encroach- 


ment on  the  limited  resources  of  the  host  country  and  with  maximum  effi- 
ciency and  welfare  of  the  team.  The  following  is  a report  of  progress  and 
our  experience  in  Costa  Rica. 

Planning:  In  the  early  months  of  1975,  arrangements  were  made  with 
the  University  of  Costa  Rica  in  San  Jose  to  train  a field  team  in  Costa  Rica 
and  to  begin  epidemiologic  surveys  in  areas  which  had  not  been  previously 
evaluated.  Appropriate  permissions  were  obtained  from  the  Ministry  of 
Health,  the  University  of  Costa  Rica,  the  College  of  Physicians  and  Surgeons 
and  the  Costa  Rican  Dermatologic  Society.  The  team  was  to  consist  of 
senior  microbiology  students  and  physicians  from  the  University  of  Costa 
Rica  and  the  project  was  to  be  coordinated  by  David  Taplin.  The  mobile 
facility  consisted  of  a modified  HI-LO  trailer  which  collapsed  for  towing  and 
shipping,  but  could  be  expended  to  full  height  when  on  station.  The  interior 
was  equipped  with  110  V and  12  V wiring  and  lighting,  two  work  benches, 
double  sink,  toilet-shower,  stowaway  beds  to  sleep  six,  110/12  V incubator, 
centrifuge,  microscope  and  consumable  supplies  to  conduct  microbiology. 

Our  hosts  informed  us  that  the  project  should  get  underway  not  later  than 
June  1st,  due  to  the  encroachment  of  the  rainy  season  and  the  likelyhood  that 
some  of  the  roads  in  remote  areas  might  not  be  usable. 

i 

The  trailer  and  Jeep  Wagoneer  were  shipped  from  Miami  to  Puerto  Limon 
in  mid  May,  1975,  where  we  met  the  ship  and  drove  the  unit  directly  to  the 
University  of  Costa  Rica.  The  first  week  was  spent  in  conferences  and  iiason 
meetings  with  faculty  members  of  the  University,  selecting  students  for  the 
team,  orientation  lectures  and  planning.  It  was  decided  to  make  a prelimi- 
nary run  to  two  isolated  villages,  Naranjal  and  Cangrejal  in  the  center  of 
Costa  Rica,  which  were  highly  endemic  for  cutaneous  leishmaniasis.  The 
students  selected  were  about  to  graduate  from  a four  year  programme  and 
were  skilled  in  clinical  microbiology,  parasitology,  immunology  and  myco- 
logy, but  had  little  exposure  to  organized  field  epidemiology.  Their  faculty 
advisors  were  highly  enthusiastic  at  the  prospect  of  sending  their  best  stu- 
dents into  the  field.  With  less  than  a week  to  prepare,  five  students  were 
assigned  a variety  of  projects  to  tackle,  in  addition  to  cur  primary  objective 
of  estimating  the  prevalence  and  etiology  of  skin  infections.  The  projects 
selected  for  them  included: 

a)  Collection  of  blood  samples  from  cases  of  healed  and  active  cuta- 
neous leishmaniasis  for  later  serological  testing  with  an  equal  number  of 
matched  controls. 
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b)  Evaluation  of  immediate  and  delayed  skin  test  reactions  to  two 
antigen  preparations  from  Leishmania  braziliensis. 

c)  Trapping  and  collecting  slugs  (Vaginulus  (Sarasinula)  plebeius) 
and  small  rodents,  the  intermediate  and  definitive  hosts  of  Angiostrongvlus 
costaricensis. 

d)  Evaluating  the  prevalence  and  etiology  by  cultural  methods  of 
common  skin  infections,  both  bacterial  and  fungal. 

Any  one  of  these  projects  was  worthy  of  a field  study  in  itself,  and 
considering  the  difficult  roads,  an  untested  mobile  unit  staffed  by  a newly 
formed  team,  and  only  a vague  idea  of  the  population  distribution,  it  was 
unlikely  that  any  of  the  projects  would  be  completed  in  the  seven  to  ten  days 
we  estimated  we  could  remain  on  station.  However,  rather  than  introduce 
a negative  approach,  we  tackled  all  of  the  tasks,  believing  that  this  would 
be  the  quickest  and  most  effective  way  of  gaining  experience  as  a team.  It 
was  indeed  a valuable  lesson.  The  trailer  was  stationed  in  San  Ignacio, 
and  we  proceeded  to  the  villages  of  Cangrejal  and  Naranjal  using  the  Jeep 
Wagoneer.  The  roads  to  these  two  villages  consisted  of  25  kilometers  of 
narrow  uneven  cart  tracks  of  red  clay  winding  through  mountainous  terrain, 
which  although  navigable  in  the  morning,  became  treacherous  mud  slides 
after  the  afternoon  rains.  We  eventually  resorted  to  packing  supplies  on  a 
horse  and  walking  the  team  in,  but  even  this  presented  problems  for  man 
and  horse  in  attempting  to  maintain  a foothold  on  the  steep  inclines.  After 
four  days  a bruised  and  exhausted  team  succeeded  in  culturing  12  cases  of 
pyoderma,  identified  11  cases  of  leishmaniasis,  trapped  one  cotton  rat  and 
collected  ten  slugs.  Landslides  cut  off  our  water  supply  in  San  Ignacio, 
and  the  water  supply  in  the  trailer  became  contaminated  with  transmission 
fluid  when  local  boys  who  had  climbed  a mountain  to  bring  us  water  in  cans 
used  the  funnel  from  our  tool  kit  to  fill  the  on-board  holding  tank.  In  four 
days  we  wore  out  the  disc  brakes  on  the  jeep,  had  problems  with  the  lights 
and  transmission  and  split  the  fuel  tank,  losing  an  entire  day  and  night  for 
repairs.  In  short,  we  spent  more  time  solving  mechanical  and  logistical 
problems  than  conducting  field  epidemiology,  which  was  not  likely  to  be 
meaningful  in  any  case  because  the  population  at  risk  lived  in  Isolated  dwel- 
lings among  the  mountains  rather  than  in  two  discrete  "villages"  as  we  had 
expected.  Therefore,  no  estimate  of  prevalence  of  disease  could  be  ob- 
tained because  we  had  no  denominators. 

Thus,  in  the  first  week  this  fledgling  team  learned  some  valuable  les- 
sons: 

a)  A prior  scouting  expedition  to  the  proposed  target  population  is 
essential  to  evaluate  road  conditions,  population  distribution,  and  to  arrange 
for  a census  or  appropriate  sampling  technique  if  prevalence  data  is  sought. 

b)  Tackling  a variety  of  clinical  problems  dilutes  the  team  effort  and  | 

is  likely  to  produce  no  worthwhile  results  from  any  one  project. 

c)  Testing  of  hardware  (e.  g.  the  Jeep)  must  be  conducted  under  condi- 
tions to  be  expected  in  the  target  area.  While  suitable  for  the  flatlands  of 

Florida,  the  rough  mountain  tracks  in  Costa  Rica  resulted  in  major  mechanical  I 


I 
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failures  after  only  one  week. 

d)  No  essential  functions  (supply  of  drinking  water  for  example)  should 
be  delegated  to  non-team  members. 

e)  The  basic  laboratory  field  methods  worked  well. 

f)  The  team  could  work  in  harmony  under  conditions  of  severe  stress. 

On  returning  to  San  Jose,  meetings  were  held  with  the  Dean  of  the 
School  of  Microbiology,  other  Faculty  and  the  field  team  students.  It  was 
decided  that  the  lessons  learned  in  the  first  week  were  valuable,  and  that 
the  team  was  now  prepared  to  tackle  a definitive  single  study  related  to  skin 
infections.  David  Taplin  was  appointed  team  chief,  and  the  field  team  was 
to  consist  of  four  students  and  a physician,  with  another  physician  to  follow 
up  cases  in  need  of  urgent  medical  care.  In  this  way  the  field  team  could 
concentrate  on  epidemiology  without  ignoring  the  need  of  health  care  delivery, 
at  least  for  the  most  deserving  patients.  Three  objectives  were  selected: 

1)  To  estimate  the  prevalence  of  skin  diseases  among  school  children 
in  rural  areas  in  relation  to  environment  (altitude,  climate,  vegetation,  in- 
sect vectors,  agricultural  practices,  housing),  age  and  sex. 

2)  To  identify  populations  with  significant  problems  to  guide  future 
allocation  of  medical  personnel  and  funds,  or  areas  where  future  c.inical 
studies  would  be  rewarding. 

3)  To  test  two  methods  (LAIR  medium  and  MIAMI  medium)  for  reco- 
very and  presumptive  identification  of  Staphylococcus  aureus  from  skin 
lesions  under  field  conditions. 

Background:  Between  Santa  Ana,  20  kilometers  west  of  San  Jose  and 

the  town  of  Parrita  on  the  Pacific  coast  of  Costa  Rica,  there  are  23  schools 
on  or  near  the  highway  over  a distance  of  approximately  140  km.  None  is 
more  than  8 km  from  the  next  school  and  each  has  an  enrollment  of  between 
60  and  230  students,  ranging  in  age  from  7 to  16.  These  schools  are  situated 
at  altitudes  ranging  from  1,  100  M at  Cerbetana  to  sea  level  at  Parrita.  All 
children  are  of  similar  ethnic  derivation,  and  all  papulations  in  the  study  were 
rural.  These  schools,  therefore,  represented  populations  at  risk  living  at 
altitudes  which  could  be  much  more  closely  defined  than  in  previous  studies. 
Moreover,  nothing  was  known  concerning  the  relative  frequency  of  skin  dis- 
eases, nor  their  etiology. 

Mindful  of  the  lesson  learned  in  the  first  field  experience.  Dr.  Roger 
Bolanos  and  David  Taplin  made  a preliminary  visit  to  ail  23  schools  along 
the  highway,  interviewed  the  school  principals  and  evaluated  the  logistical 
problems.  From  this  trip  it  was  immediately  evident  that  there  was  no  clear 
understanding  of  the  prevalence  of  skin  infections,  except  that  the  reports 
from  higher  elevations  suggested  that  there  were  "very  few"  whereas  in 
Parrita  the  teachers  reported  "a  lot".  We  were  also  impressed  with  the 
myriads  of  Hiooelates  flies  in  Parrita  which  we  had  not  encountered  at  the 
higher  elevations.  It  was  also  apparent  that  the  temperature  at  100  M and 
only  ten  Km  distant  was  sensibly  lower  than  the  sea  level  area  of  Parrita. 

The  situation  appeared  ideal  for  our  studies,  and  nine  representative 
rural  schools  between  Puriscal  and  Parrita  were  selected  for  surveys.  Be- 
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cause  the  highest  prevalence  and  consequently,  the  greatest  work  load  was 
likely  to  be  found  in  Parrita,  it  was  decided  to  drive  the  mobile  unit  directlv 
there  and  to  work  back,  thus  taking  advantage  of  a fresh  rested  team  where 
working  conditions  would  be  most  adverse.  The  team  was  reassembled, 
the  trailer  stocked  with  food  and  media,  the  Jeep  repaired  and  we  drove 
uneventfully  to  Parrita  to  begin  the  studies. 

Methods:  At  each  school,  attendance  was  checked  against  enrollment 
and  all  children  not  in  school  at  the  time  of  the  survey  were  accounted  for 
and  their  reason  for  non-attendance  recorded.  All  children  were  examined 
from  head  to  toe  by  one  observer  (O.  T. ) and  all  skin  lesions  recorded  on  a 
body  diagram  sheet.  A notation  of  clinical  diagnosis  and  stage  of  disease 
were  recorded  at  this  time  with  instructions  for  the  two  microbiology  stations, 
according  to  the  following  criteria: 

Active  pyoderma  - culture  (well  circumscribed  single  lesion  with  pus,  ery- 
thema and  crust,  obviously  infected). 

Healing  pyoderma  active  - culture  (obviously  has  been  worse  and  now  healing, 
but  still  clinically  infected). 

Healing  ovoderma  drv  - no  culture  (still  evident  lesion,  but  not  an  old  scar, 
no  evidence  of  infection,  dry  intact  epidermis,  no  crust). 

Old  scar  - no  culture  (obviously  was  once  a pyoderma,  but  now  only  residual 
superficial  scar  or  hyperpigmentation). 

pyodermas  active  - take  best  one  for  culture  (used  for  clusters  of  lesions  or 
multiple  lesions,  most  purulent  or  active  selected). 

Very  early  small  - culture  (any  very  small  lesion  not  yet  echthymatous,  but 
looks  infected,  e.  g.  pustule,  infected  insect  bite,  etc.). 

Infected  abrasion  - culture  (any  abrasion  showing  serous  or  purulent  exudate 
with  erythema). 

Fresh  abrasion  not  infected  - no  culture. 

Old  leishmaniasis  scar  - record  origin  (no  active  cases  of  leishmaniasis  seen 
in  this  survey,  all  old  s cars  were  in  children  who  once  lived  in  endemic  area). 

Two  microbiology  stations  were  set  up,  each  manned  by  two  students 
using  identical  methods.  Crusts  were  lifted  to  expose  pus  and  healing  lesions 
ware  gently  knicked  with  a scalpel  and  squeezed  to  express  underlying  pus. 
Material  was  collected  on  two  calcium  alginate  swabs;  one  was  used  to  ino- 
culate Trypticase  Soy  Agar  with  Sheep  Blood  (TSAB)  and  the  same  media  con- 
taining 0.8  jjg/mi  Crystal  Violet;  the  other  was  used  to  inoculate  a plate  of 
LALR  Staphylococcal  medium  and  a plate  of  MIAMI  Staphylococcal  medium. 
Clinical  photos  were  taken  of  typical  lesions.  All  plates  were  streaked  iden- 
tically within  2 hours  of  collection,  and  incubated  at  35  to  37°C.  A.,  cultures 
were  read  at  24  hours,  scored  and  picked  by  the  same  observer  (D.  T.  ). 
Cultures  were  preserved  for  return  to  Miami,  where  S.  aureus  was  confirmed 
by  tube  coagulase  test.  S.  nvogenes  was  identified  by  hemolysis  on  Sheep 
Blood  Agar  and  bactracin  sensitivity.  Antibiotic  sensitivities  were  evaluated 
by  the  Kirby-Bauer  technique. 


1 


i 


Results:  Figure  3 shows  the  relationship  of  altitude  to  prevalence  of 
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Table  11.  Prevalence  of  Pyoderma 

' PARRITA  School  - Costa  Rica 


BOYS 

GIRLS 

# Infected/ 

# infected/ 

Age 

# examined 

Age 

# examined 

6 

10/10 

6 

8/15 

7 

3/15 

7 

4/16 

8 

6/14 

8 

8/13 

9 

5/12 

9 

6/20 

TOTAL 

24/51*47% 

26/64*41 

10 

4/13 

10 

7/19 

11 

3/13 

11 

1/9 

12  . 

1/10 

12 

2/12 

13 

1/6 

13 

0/5 

TOTAL 

9/42-21% 

10/45*22 

Overall  TOTAL  69/202  children  with  active  clinical  lesions 

• 34%  prevalence  of  pyoderma 

64/202  children  with  positive  strep  culture 

■ 32%  laboratory  proven  strep  pyoderma 
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Table  12. 


PARRITA  School  - Ccsta  Rica 


Type  of 

Total  Children 

Lesion 

Sampled 

early 

18 

acttve 

55 

healing 

10 

total 

83 

Recovery  of 

S.  aureus 

Recovery  of 
Strep  pyogenes 

10  (55%) 

12  (67%) 

48  (84%) 

54  (98%) 

7 (70%) 

10  (100%) 

83  (76%) 

76  (92%) 
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Antibiotic  raalatanca  in  S.  aurana  . Clinical  laolataa 
Coata  Rica.  Klrby-Bauar  mathod.  322  atrains  taatad. 


Antibiotic  % raaiatant 

Panicillin  G 
Tatra  cy  cl  ina 
Erythromycin 
Chlo  raxnphanicol 
Cloxacillin 
Caphalothin 


68 

15 

5 

3 
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Table  14.  63  Post-Pubertal  High  School  Students 

Gloria  High  School 


Diagnosis 


Males  (28) 


Females  (35) 


Combined 

Prevalence 


T.  pedis 
T.  corporis 


T.  versicolor 


Pyoderma 

Old  leishmaniasis 


•only  4 pyodermas  yielded  streps  * 6%  proven  strep  pyoderma 


43 


confirmed  streptococcal  pyoderma.  Many  were  severe  or  multiple  infections. 
Only  12  Km  distant,  at  an  altitude  of  300  M,  the  prevalence  was  only  8%. 

This  was  little  different  from  schools  at  altitudes  up  to  1,  100  M.  Table  11 
shows  the  prevalence  of  clinically  active  pyoderma  in  one  Parrita  school  by 
age  and  sex.  There  was  no  difference  in  prevalence  relating  to  sex,  but 
there  was  a difference  relating  to  age.  The  number  of  children  examined 
represents  the  age  distribution  of  die  school  enrollment  (only  6 of  208  chil- 
dren were  absent  from  school).  The  number  of  children  at  each  year  of  age 
from  6 to  13  is  too  small  for  prevalence  determination  by  year,  but  it  can 
be  seen  that  children  of  either  sex  under  10  years  of  age  were  twice  as  likely 
to  be  infected  than  their  older  school  friends.  The  data  further  suggest  that 
the  six  year  olds  were  most  at  risk.  Unfortunately,  we  could  not  examine 
preschool  children  without  designing  a separate  study.  However,  the  70% 
prevalence  (18  of  25)  among  the  six  year  olds  certa sly  suggests  that  younger 
children  might  also  suffer  a high  prevalence  of  infection. 

Table  12  is  an  attempt  to  determine  the  initial  etiology  of  the  common 
skin  infections.  Lower  recoveries  of  S.  aureus  and  S.  pyogenes  were  ob- 
tained from  early  lesions  when  compared  with  active  or  healing  lesions. 
Overall,  however,  the  figures  are  close  to  those  we  obtained  in  previous 
tropical  areas,  i.  e.  over  90%  of  all  purulent  skin  infections,  regardless  of 
the  initiating  factors  or  clinical  appearance,  yield  a Group  A Streptococcus 
pyogenes. 

Antibiotic  resistance:  Antibiotic  sensitivities  were  performed  by  the 
Kirby-Bauer  technique  on  the  S.  aureus  and  S.  pyogenes  recovered  during 
these  studies. 

Table  13  shows  the  percent  of  strains  of  S.  aureus  resistant  to  six  anti- 
biotics. There  was  no  geographic  clustering  of  resistant  strains.  This  data 
is  Interesting  because  of  the  high  percentage  of  strains  resistant  to  Penicillin 
G (88%),  from  sking^esions  of  children  in  areas  where  antibiotics  were  not 
available  and  few  if  any  children  had  ever  received  penicillin.  This  is  simi- 
lar to  Or.  Allen's  findings  in  a remote  village  in  Panama,  and  indicates  that 
penicillin  resistance  Is  not  necessarily  related  to  the  therapeutic  use  of  peni- 
cillin. We  even  found  strains  resistant  to  Cloxacillin,  not  available  at  all  to 
the  populations  at  risk,  again  indicating  the  presence  of  small  reservoirs  of 
resistant  strains  in  remote  rural  areas.  One  strain  from  a patient  was  re- 
sistant to  Penicillin  G,  Ampicillin,  Tetracycline,  Cloxacillin  and  Chloramphe- 
nicol. The  same  patterns  of  resistance  were  found  in  strains  isolated  from 
Hiooelates  flies;  9 of  18  strains  were  resistant  to  Penicillin  G.  One  was  also 
resistant  to  Cloxacillin.  All  S.  aureus  isolated  from  any  source  was  sensitive 
to  Neomycin. 

Ninety-five  percent  (95%)  of  all  S.  pyogenes  tested  (129  strains)  were 
sensitive  to  Bacitracin  (i.  e.  presumptive  Group  A).  Only  5 cases  in  the  en- 
tire survey  yielded  a non-group  A strep  as  the  only  hemolytic  streptococcus 
recovered.  Eighty  percent  (80%)  of  isolates  were  resistant  to  Neomycin,  5% 
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w*r«  resistant  to  Tetracycline,  and  all  were  sensitive  to  Peniccllin  G,  Chlor- 
amphenicol, Erythromycin  and  Cephalothin. 

We  were  impressed  by  the  abundance  of  Higoelates  flies  seen  feeding  on 
the  purulent  skin  lesions  and  fresh  abrasions  of  the  Parrita  children.  Two 
students  captured  14  flies  on  or  near  skin  lesions  in  Individual  sterile  containers. 
Three  days  later  they  were  squashed  in  sterile  saline  and  one  drop  was  streaked 
on  culture  media.  Six  yielded  S.  aureus  and  four  yielded  3 Hemolytic  Streps. 

Table  14  depicts  the  results  of  a survey  in  a high  school  at  Gloria  (altitude 
400  M),  where  the  students  were  aged  13  to  19.  This  was  the  only  population 
In  which  we  found  dermatophytosis  and  Tinea  versicolor.  One  in  every  four 
students  had  Tinea  pedis,  one  in  ten  had  Tinea  corporis,  one  in  five  suffered 
from  Tinea  versicolor,  and  every  fifth  student  carried  one  or  more  scars  of 
cutaneous  leishmaniasis  (all  of  these  had  active  leishmaniasis  while  living  as 
children  in  Turialba  or  Puriscal).  We  found  no  cases  of  the  "post -pubertal" 
skin  diseases  listed  above  among  113  children,  7 to  13  years  old,  in  a school 
only  2 Km  distant  and  only  60  M higher,  but  we  did  find  exactly  the  same  pre- 
valence (67«)  of  streptococcal  pyoderma. 


DISCUSSION 


These  studies  clearly  illustrate  what  can  be  achieved  in  a short  period  of 
time  by  well -motivated  and  carefully  selected  field  teams,  and  further  illus- 
trates the  potential  value  of  the  mobile  laboratory  field  urit.  Following  the 
"shake  down"  trip  in  the  first  week,  the  entire  series  of  studies  outlined  here 
were  completed  during  one  additional  week  in  the  field.  Thus,  a team  which 
had  never  worked  together  before,  was  able  to  conduct  studies  within  a month 
of  the  arrival  of  the  trailer  unit  in  Costa  Rica,  and  arrived  at  the  following 
conclusions: 

1)  Throughout  the  entire  school  system  between  San  Jose  and  Parrita,  the 
only  populations  at  serious  risk  to  skin  infections  were  children  in  the  delta 
area  of  the  Rio  Parrita.  Skin  infections  in  all  schools  over  300  M altitude 
are  unlikely  to  reach  prevalences  over  10%  of  the  school  enrollment. 

2)  In  Parrita,  the  youngest  children  had  the  highest  prevalence,  suggesting 
further  investigation  of  pre-school  children.  Boys  and  girls  are  equally  at 
risk. 

3)  The  high  prevalence  of  infection  was  associated  with  an  abundance  of 
biting  insects  (mosquitoes  and  culicoides),  and  the  presence  of  wound  feeding 
eye  gnats  (Hiooelates).  Musca  domestica  were  found  at  all  altitudes,  but 
Hipoelates  were  only  found  below  300  M. 

4)  Group  A Streptococcus  ovogenes  were  recovered  from  over  90%  of  purulent 
lesions.  Endemic  or  epidemic  Acute  Glomerulonephritis  could  pose  serious* 
problems  among  the  younger  children  of  Parrita,  and  should  be  investigated. 

5)  Penicillin  resistant  S.  aureus  are  abundant  even  in  rural  areas  where 
little  or  no  penicillin  is  used. 

6)  Further  studies  on  bacterial  skin  infections  including  clinical  therapeutic 
trials  should  be  conducted  in  Parrita.  Other  locations  would  not  be  worth  the 
effort. 

7)  A comparison  of  two  diagnostic  methods  for  S.  aureus  indicated  that  ac- 
curate epidemiology  may  be  conducted  with  little  or  no  microbiological  ex- 
pertise even  under  adverse  field  conditions. 

8)  Dermatophytosis  and  Tinea  versicolor  are  post-pubertal  diseases.  Chil- 
dren under  14  would  be  inappropriate  subjects  for  further  studies. 

We  considered  these  experiences  an  excellent  start  to  the  field  pro- 
gramme in  Costa  Rica.  The  concept  of  a mobile  field  epidemiology  unit  was 
so  impressive  to  our  Costa  Rican  colleagues  that  plans  were  made  to  esta- 
blish a division  of  Epidemiology  at  the  University,  build  around  the  trailer 
project.  In  addition,  our  experiences  in  Costa  Rica  opened  up  rich  new  poten- 
tial for  future  studies,  particularly  in  programmes  of  prevention  and  thera- 
peutic trials.  Following  the  use  of  the  trailer  system  as  a mobile  epidemiology 
unit,  another  team  evaluated  its  potential  as  a travelling  clinical  laboratory. 
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Epidemic  Furunculosis. 

The  following  epidemic  began  on  July  3,  1975,  and  continued  beyond  the 
period  of  this  contract,  but  is  reported  in  toto. 

On  July  3,  1975,  an  18  year  old  male  abraded  a large  area  of  his  back  when 
he  fell  off  the  hood  of  a moving  car  on  to  a rough  road  surfaced  with  oolitic  limestone 
near  Pinecrest  on  Route  94  in  the  Everglades.  On  July  6,  his  extensive  abrasion 
was  obviously  infected,  covered  with  eschar  under  which  was  a purulent  exudate. 

The  surrounding  skin  was  erythematous  and  he  had  a fever.  He  was  advised  that 
he  needed  antibiotic  therapy  and  should  immediately  seek  medical  attention.  This 
he  failed  to  do,  and  instead  was  administered  first  aid  by  a girl  friend  who  bathed 
off  the  crusts  with  a clean  towel  and  warm  saline.  This  towel  was  then  placed  in 
a washing  machine  on  cold  cycle,  along  with  the  shirts,  jeans  and  underwear  of  ten 
teenagers  who  were  living  in  a house  trailer  in  the  Everglades  over  the  July  4th 
weekend.  8 of  these  10  teenagers  developed  furuncles  within  two  weeks,  and  the  re- 
maining two  within  four  weeks. 

Cultures  from  the  original  case  and  all^  of  the  subsequent  110  furuncles  which 
developed  yielded  pure  growths  of  Staphylococcus  aureus , phage  type  29/52/80, 
resistant  to  penicillin  and  tetracycline. 

This  group  of  young  people  formed  a close  knit  "family"  or  social  peer  group 
numbering  21  individuals.  They  came  from  13  different  households  scattered  over 
an  area  of  50  x 5 miles  from  the  small  village  of  Pinecrest  in  the  Everglades  to 
the  suburbs  of  southwest  Miami.  The  outbreak  was  almost  entirely  confined  to  the 
peer  group,  19  of  whom  eventually  developed  furuncles.  There  was  a secondary 
"epidemic"  in  a single  family  (family  A)  comprising  two  adults  and  thirteen  children. 
In  this  household,  sleeping  conditions  were  crowded,  and  all  but  two  members  of 
this  family  developed  furuncles. 

The  investigator  (David  Taplin)  interviewed  each  new  case,  photographed  and 
cultured  the  lesion,  and  advised  them  to  immediately  seek  whatever  medical  atten- 
tion was  normally  available  to  them  (family  doctor,  clinic,  etc.  ),  or  to  report  to 
the  emergency  room  of  the  nearest  hospital.  By  the  58th  episode  of  furuncles,  it 
was  clear  that  local  physicians  and  hospitals  were  not  approaching  the  problem  as 
an  epidemic,  and  in  13  episodes,  an  inappropriate  antibiotic  was  prescribed,  usually 
Amplcillin.  The  local  Public  Health  authorities  offered  advice  and  guidance,  but 
declined  to  identify  the  outbreak  as  a public  health  problem,  since  it  was  confined 
to  a small  group  who  were  individually  advised  to  see  their  doctor.  In  the  eighth 
month,  all  subjects  and  their  contacts  were  offered  free  services  at  a community 
clinic  and  urged  to  report  before  a new  furuncle  ruptured. 

We  had  become  aware  by  this  time  that  early  treatment  with  cloxacillin  could 
abort  a developing  furuncle,  and  that  this  could  prevent  further  spread  to  contacts. 

It  also  became  evident  by  carefully  matching  case  histories,  that  transmission  was 
associated  with  skin  to  skin  contacts.  The  scatter  diagram  of  body  locations  of 
furuncles  (Fig.  4 ) will  give  an  indication  of  the  type  of  contact  most  probably 

involved.  69  sets  of  cultures  from  the  anterior  nares,  finger  tips  and  perinuem 
were  made  in  the  peer  group.  The  perineum  was  the  most  common  source  of  posi- 
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tive  cultures  for  S.  aureus.  (37  of  69).  Anterior  nares  were  positive  in  23  of  69 
attempts,  and  the  finger  tips  13  times  in  69  attempts.  30%  of  perineal  cultures 
were  the  indicator  strain  as  were  40%  of  the  finger  tip  cultures.  Only  20%  of  the 


strains  from  the  anterior  nares  were  the  same  strain  as  that  causing  the  furuncles 
based  on  antibiograms  and  phage  typing.  S.  aureus  was  recovered  ten  times  from 


25  cultures  of  the  crotches  of  blue  jeans  and  underwear,  but  the  indicator  strain 
was  recovered  only  once,  from  the  jeans  worn  by  a girl  with  a concurrent  furuncle. 


12  of  the  first  18  persons  who  developed  boils  had  regularly  used  an  anti- 
bacterial soap.  Family  A were  advised  by  their  physic  ism  to  bathe  daily  in  a 
hexachlorophene  containing  detergent  solution,  which  was  also  added  to  the  bath 
water.  They  continued  this  regimen  for  three  months,  during  which  16  furuncles 
occurred  in  ten  of  the  thirteen  family  members.  The  prior  or  continued  use  of 
antibacterial  soaps  had  no  effect  on  the  acquisition  of  furuncles.  Among  the  first 
eighteen  cases,  six  were  users  of  a non-medicated  soap,  and  twelve  used  popular 
brands  of  antibacterial  soaps. 


The  family  which  most  vigorously  used  an  antibacterial  agent  in  the  form  of 
a hexachlorophene  detergent  had  the  highest  attack  rate  of  boils.  This  experience 
suggests  that  regular  and  exclusive  use  of  these  products  was  not  effective  in  pre- 
venting furuncles. 

During  the  first  six  months,  every  pustule  or  "pimple"  was  cultured  as  it 
occurred.  In  15  attempts  at  culture  in  which  S.  aureus  was  not  recovered,  none 
developed  into  a furuncle.  In  more  than  50  occasions  when  the  small  pustule  pro- 
duced S.  aureus  , all  developed  into  furuncles,  and  the  strain  was  the  indicator 
strain  (29/52/80). 


The  epidemic  was  finally  brought  under  control  in  April  1976,  when  all  house- 
holds at  risk  were  educated  in  the  early  use  of  cloxacillin,  and  sufficient  supplies 
of  antibiotic  were  given  to  each  household.  Nevertheless,  an  "escapee"  from  the 
peer  group  moved  to  Naples,  Florida  in  June  1 976,  developed  a new  furuncle,  and 
was  treated  with  tetracycline,  to  which  he  did  not  respond.  During  the  following 
three  months,  8 new  cases  occurred  in  Naples,  and  all  were  clustered  socially 
around  the  "new"  indicator  case.  No  new  cases  occurred  until  March  1978,  when 
six  additional  cases  occurred  in  the  original  peer  group  within  two  weeks.  This 
investigator  (David  Taplin)  was  out  of  country  at  the  time,  and  although  most  of 
the  group  had  now  become  adults,  they  showed  no  initiative  in  tackling  this  new 
outbreak,  although  they  fully  uiderstood  the  mechanisms. 

On  return  of  the  investigator  to  this  country,  all  were  immediately  treated 
with  cloxacillin,  and  no  new  cases  have  occurred  as  of  July  3,  1978,  three  years 
after  the  initial  episode. 

Discussion:  This  epidemic  clearly  began  as  a common  source  outbreak, 
which  later  developed  into  a propogated  epidemic.  The  towel,  heavily  contaminated 
with  pus,  may  have  been  the  source  of  a massive  inoculation  of  clothing  on  July  6, 
1975.  Although  all  ten  individuals  who  washed  their  clothes  in  that  load  developed 
furuncles  within  four  weeks,  so  did  eight  others  who  stayed  in  the  Everglades  that 
weekend  and  did  not  wash  their  clothes. 
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In  any  event,  all  of  the  21  cases  occurring  In  the  first  six  weeks  had  spent 
all  or  part  of  the  July  4th  weekend  in  the  house  trailer.  From  then  on.  it  is  clear 
that  transmission  occurred  primarily  through  close  body  contact.  Except  for 
Family  A,  there  was  a low  rate  of  transmission  in  their  own  households,  and  in 
general,  the  infections  were  not  passed  on  to  family  members  who  were  not  in  the 
peer  group. 

This  study  leads  this  investigator  to  the  conclusion  that  early  treatment  with 
appropriate  antibiotics  is  indicated  in  the  management  of  furunculosis.  Many  phys- 
icians do  not  share  this  view,  believing  that  incision  and  drainage  is  the  method  of 
choice,  and  that  antibiotic  therapy  adds  little  to  the  management. 

The  pattern  of  spread  in  this  epidemic  strongly  indicated  that  a draining  boil 
was  a significant  source  of  new  infections  among  close  contacts.  There  was  also 
a beneficial  effect  in  reducing  recurrences  in  the  same  patient.  The  choice  of  ampi- 
cillin  by  at  least  four  physicians  was  surprising.  Even  without  sensitivity  tests, 
the  chances  of  a boil -producing  S.  aureus  of  Group  I phage  types  being  sensitive  to 
penicillin  is  only  20-30%.  In  these  instances,  the  physicians  were  informed  of  the 
resistance  to  penicillin,  but  apparently  were  unaware  that  ampicillin  is  a ^-lactamase 
degradable  penicillin.  Four  patients  received  extensive  and  expensive  work  ups  to 
uncover  possible  immunologic  defects  or  other  systemic  problems  in  spite  of  the 
knowledge  that  they  were  part  of  an  epidemic  involving  at  least  twenty  other  individu- 
als. Not  a single  person  in  any  medical  facility  questioned  the  patients  or  parents 
regarding  contacts  or  other  persons  with  furuncles  during  more  than  100  visits. 

More  physicians  in  our  area  are  now  doing  this  after  attending  post-graduate 
courses  at  our  institution,  with  the  result  that  two  more  clusters  of  furuncles  have 
been  uncovered.  In  one  cluster  of  seven  individuals,  all  young  adults,  the  common 
incident  was  a sexual  encounter.  In  the  other  instance,  six  other  cases  were  found 
when  the  patient,  a twenty  year  old  woman,  was  questioned,  but  the  mode  of  con- 
tact was  not  established. 

In  summary,  it  is  our  belief  that  physicians  treating  furuncles  should  inves- 
tigate the  possibility  that  their  patient  is  part  of  a cluster,  that  appropriate  anti- 
biotics have  a role,  and  that  early  treatment  of  new  furuncles  before  they  rupture 
will  help  in  limiting  the  spread. 

Finally,  it  is  apparent  that  the  offending  organism  can  remain  undetected 
for  many  months  without  producing  overt  infection.  We  were  unable  to  detect  a 
common  carrier  or  spreader  in  the  group,  nor  was  any  single  location  identified 
as  the  source.  The  house  trailer  in  the  Everglades  was  never  used  again  by  the 
group  and  could  not  be  implicated  after  the  initial  episode.  A family  which  moved 
into  the  trailer  did  not  develop  furuncles.  The  only  consistent  feature  was  person 
to  person  contact.  Clothing  was  often  shared,  but  in  only  two  instances  did  this 
result  in  a new  furuncle  in  the  clothing  recipient. 

Unlike  streptococcal  pyoderma,  furuncle  s did  not  require  skin  trauma  as  the 
initiating  insult.  As  is  well  known,  these  boils  began  as  a single  infected  hair 
follicle.  Patients  who  developed  several  boils  in  the  same  body  site  believed  that 
this  represented  recurrence  of  the  same  boil,  but  close  up  photography  showed 
they  were  always  newly  infected  hair  follicles. 
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Table  15  . Attack  Rates. 

Peer  Group 

19/21 

S 

90% 

Family  A 

10/13 

a 

77% 

Other  Families 

7/46 

s 

15% 

School  contacts 

a 

0 

Other  contacts 

a 

0 

Table  16  . Frequency  of  Boils  in  One  Year. 
Peer  Group:  67  boils  in  19  patients 

Family  A:  26  boils  in  10  patients 

Other  Families:  9 boils  in  7 patients 


3.  5 per  patient 
2.  6 per  patient 
1.3  per  patient 


Table  17  . 73  Episodes  of  Boils. 

63%  Of  those  receiving  incorrect  or  no  antibiotics  had  a recurrence  of 
boils  within  one  month. 

4%  Of  those  receiving  correct  antibiotic  had  a recurrence  within  one  month. 

86%  Receiving  incorrect  or  no  antibiotics  had  a recurrence  within  three 
months. 

25%  Receiving  correct  antibiotic  had  recurrence  within  three  months. 


Table  18  . Reasons  for  failure  to  receive  Correct  Antibiotics. 


(58  Epidsodes  of  Boils) 

Did  not  seek  medical  attention  38 

Prescribed  incorrect  antibiotic  13 

Correct  antibiotic  but  did  not  take  pills  7 

Took  pills  not  prescribed 

(shared  a friend's  prescription)  16* 


i 

i 


♦None  of  these  cases  took  more  than  2 grams  cloxacillin  total. 
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Table  1 9 . 73  Episodes  of  Boils. 


BoR 

Aborted 

Recurred  in 
one  month 

Recurred  in 
three  months 

Received  Correct 
Antibiotic  (24) 

23* 

1 

5 

None  or  Incorrect 

Antibiotic  (49) 

4 

31 

10 

♦Includes  three  given  antibiotics  after  boil  ruptured. 


1975  1976 

months  of  the  vear 


r 
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Addendum. 

As  this  report  was  due  to  go  to  print,  I learned  of  a fourth  cluster  of 
furuncles  in  Hollywood,  Florida,  brought  to  my  attention  by  an  alert  pri- 
mary care  physician  who  questioned  his  patient.  This  latest  outbreak  in- 
volves eight  young  persons  aged  15  to  18  from  seven  households  who  have 
developed  23  furuncles  between  August  1977  and  August  1978.  Once  again, 
transmission  was  associated  with  close  contact  among  a young  peer  group. 
All  but  four  furuncles  occurred  on  the  groins,  inner  thighs  and  buttocks. 

Only  three  of  the  eight  subjects  sought  medical  attention,  and  only  one  re- 
ceived appropriate  antibiotics. 

In  addition,  a physician  in  Pennsylvania  who  was  familiar  with  our  Flor- 
ida experience  has  reported  a recent  cluster  of  furuncle  cases  among  young 
adults,  in  which  four  women  developed  furuncles  after  sexual  encounters 
with  a man  with  recurrent  infections.  Again,  the  lesions  were  in  the  inner 
thighs  and  buttocks. 

I wish  to  thank  Dr.  Harvey  Blank,  Dr.  Richard  Feinstein,  Dr.  Kenneth 
Hertz  and  Dr.  Steven  Orman  for  bringing  these  additional  outbreaks  to  my 
attention. 
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BACTERIAL  INFECTIONS 


PREVENTION 


The  Chtnlo  Study.  1975. 


Summary. 

In  a two  month  period  of  carefully  monitored  showering  on  a daily  basis,  we 
could  detect  no  effect  of  antibacterial  soap  in  the  prevention  of  skin  infections  among 
school  children  aged  six  to  thirteen. 

The  prevalence  of  S.  aureus  on  normal  skin  was  consistently  lower  in  the  anti- 
bacterial soap  group  than  in  the  placebo  group.  There  was  an  Increase  in  the  pre- 
valence of  Group  A S.  pyogenes  on  normal  skin  related  to  the  use  of  active  soap  for 
two  months,  particularly  among  the  girls.  However,  recovery  of  Staph  and  Strep 
from  normal  skin  by  the  RODAC  system  did  not  correlate  well  with  clinical  disease, 
and  probably  represents  transient  contamination  rather  than  skin  colonization. 

In  vitro  studies  showed  enhanced  activity  of  active  soap  when  compared  with 
the  placebo  soap  against  S.  aureus  but  not  against  Group  A S.  pyogenes. 

The  distribution  and  streptococcal  etiology  of  the  skin  infections  were  typical 
of  common  skin  infections  seen  in  the  United  States,  Africa  and  South  America. 


i 
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Double  Blind  Trial  of  an  Antibacterial  Soap  for  the  Prevention  of  Common  Skin 
Infections 


It  is  evident  from  our  studies  in  Vietnam  and  with  the  Colombian  Army  that 
the  most  common  cause  of  bacterial  infection  of  the  skin  among  military  personnel 
exposed  to  rugged  environments  is  likely  to  be  Streptococcus  pyogenes. 


In  the  late  sixties,  a recommendation  was  made  from  the  Armed  Forces 
Epidemiological  Board  that  the  use  of  antibacterial  soaps  should  be  encouraged  as 
an  aid  to  the  prevention  of  bacterial  Infections  of  the  skin.  Th*s  recommendation 
was  based  previously  on  studies  conducted  at  West  Point  and  Annapolis  military 
academies,  which  showed  an  apparent  statistical  reduction  in  primary  skin  infections. 


No  controlled  studies  have  been  conducted  to  our  knowledge  to  determine  the 
value,  if  any,  of  antibacterial  soaps  in  the  prevention  of  the  more  common  strep- 
tococcal Infections  of  the  skin. 


The  value  to  the  military  of  such  a study  is  obvious.  We  were,  therefore, 
enthusiastic  when  offered  the  opportunity  to  conduct  such  a study  in  a population 
with  a high  prevalence  of  Infections. 
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Background. 

Following  planning  meetings  with  the  University  of  Miami  Investigators  , 
the  Bureau  of  Indian  Affairs  (Chlnle,  Arizona),  the  Principal  of  Chlnle  Boarding 
School,  and  the  Food  and  Drug  Administration,  a study  was  initiated  at  the  Chlnle 
Boarding  School,  Chinle,  Arizona,  in  an  attempt  to  answer  the  question: 

Is  there  value  in  the  daily  controlled  use  of  an  antibacterial  soap 
bar’1'  compared  to  plain  soap  bar  in  the  prevention  of  bacterial 
skin  infections? 

Essentially,  we  assigned  commercially  available  soap  bars  to  specific  dorm- 
itories, of  the  type  which  would  routinely  be  used  in  the  school. 

In  the  scientific  sense,  Chlnle  Boarding  School  was  ideal  for  the  study  of  this 
kind  because  the  children  were  for  most  of  the  time  in  residence,  separated  into 
dormitories  by  age  and  sex,  each  with  its  own  shower  facilities  physically  sepa- 
rated from  each  other.  A daily  attendance  sheet  was  available,  and  we  had  excel 
lent  cooperation  from  the  school  administration  with  permission  to  monitor  soap 
usage.  Previous  reports  suggested  that  skin  infections  had  been  endemic  in  the 
school  for  some  years. 


Materials  and  Methods. 

All  children  enrolled  at  the  school  were  Included  in  the  study.  Color  coded, 
but  otherwise  identical,  soap  bars  were  assigned  to  each  dormitory.  Half  of  the 
population  were  assigned  an  active  bar  and  half  the  placebo.  The  pattern  of  distri- 
bution of  the  soap  was  assigned  to  achieve  as  far  as  possible  equal  weighting  ac- 
cording to  age  and  sex  and  the  results  of  baseline  clinical  studies  (prevalence  of 
infection),  but  the  code  was  not  known  by  the  investigators. 

Prior  to  the  start  of  the  study,  all  soaps  and  shampoos  were  removed  from 
the  school  and  replaced  with  plain  soap  and  shampoo  for  a period  of  one  month. 

Throughout  the  first  two  month  period,  soap  usage  was  monitored  by  the  dorm- 
itory supervisors  and  by  our  own  monitor.  Children  were  checked  off  a roster 
each  time  they  showered  (once  per  day),  so  that  we  are  confident  that  soap  was  ad- 
equately monitored. 

On  each  of  three  occasions,  every  child  available  was  examined  from  head  to 
toe  by  two  clinical  dermatologists  (Drs.  Eaglstein  and  FeLnstein).  Any  trauma  of 
the  skin  (cuts,  scratches,  abrasions,  bites,  rashes)  was  recorded  on  a body  diagram 
sheet.  In  addition,  all  infected  lesions  were  recorded,  according  to  the  following 
criteria: 


A lesion  surrounded  by  erythema  and  containing  pus,  regardless  of 
shape,  size  or  extent  of  lesion,  was  scored  as  a clinical  infection.  Crusted 
lesions  surrounded  by  erythema  were  recorded  as  possible  Infected.  When 
the  crust  was  removed  from  lesion  at  station  2 (microbiology)  it  was  confirmed 
as  infected  if  pus  was  present  under  the  crust.  If  the  lesion  was  dry,  and  no 

* Active  soap  contained  1.5%,  2;1  TCC:TFC. 
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pus  could  be  expressed  by  superficial  incision  and  firm  pressure,  the  clin- 
ical observation  was  changed  to  not  Infected. 

All  lesions  scored  as  infected  or  possibly  Infected  at  station  l(cllnical) 
were  cultured.  All  children  with  infected  lesions,  and  all  children  with 
odd  study  numbers,  were  sampled  for  the  presence  of  staph  and  strep  on  nor- 
mal skin  sites  (mid  scapular  and  inner  aspect  left  wrist)  using  RODAC  con- 
tact plates.  The  choice  of  these  sites  was  decided  on  the  basis  of  studies 
by  Dr.  Mary  Marples  (The  Ecology  of  the  Human  Skin)  relating  to  bacterial 
densities  in  various  skin  sites,  and  to  provide  a basis  of  comparison  with 
the  work  of  the  University  of  Minnesota  group  under  Dr.  Wannamaker,  who 
used  the  same  sites  in  Red  Lake  Indian  Children. 


Media  used  were: 

1)  Trypticase  Soy  Agar  with  6%  sheep  blood  and  0.  8 ug/ml  crystal  violet 
for  Streptococcus  pyogenes  (hemolytic  strep),  accepted  by  Wannamaker,  Dillon, 
Parker,  Potter,  Allen  and  ourselves  as  the  best  available  medium  for  Isolation 
of  strep. 

2)  PYM  II  (Miami),  a well  tested  selective  medium  for  Staph,  aureus  con- 
tains Polymyxin  B,  Mannitol,  Brom  Cresol  Purple  and  yeast  estract.  This  med- 
ium has  consistently  given  higher  recovery  rates  and  is  more  selective  than  stan- 
dard Mannitol  Salt  agar,  sheep  blood  agar,  or  glycine  tellurite  agar. 

All  media  used  in  this  two  month  study  were  made  from  the  same  batches 
of  ingredients  of  equal  shelf  life  since  manufacture,  autoclaved  identically,  incu- 
bated at  37  C,  and  read  at  the  same  time  interval  after  culture  (24  to  36  hrs. ). 

We  therefore  consider  the  quality  control  of  the  media  and  methods  to  be 
as  consistent  as  could  be  obtained. 


Results. 

In  compiling  these  results,  we  have  removed  from  the  study  all  children 
who  received  systemic  antibiotics  (penicillin,  ampicillin,  tetracycline,  erythro- 
mycin), all  children  who  were  absent  from  school  for  more  than  one  week  in  any 
one  month,  and  children  who  were  not  present  for  examination  at  the  time  of  the 
three  surveys. 


This  left  401  children  who  were  known  to  have  used  the  soaps  under  the  super- 
vision of  our  own  monitors,  remained  in  school  and  who  received  no  antibiotics. 
These  are  termed  "completers"  in  this  report.  301  children  were  listed  as  "non- 
completers" and  have  been  evaluated  separately. 
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Clinical  Infections. 

Figure  6 shows  the  point  prevalence  of  clinical  infection  for  all  "complet 
ers".  There  was  no  significant  difference  in  the  prevalence  of  clinical  infection 
between  the  children  using  antibacterial  soap  and  those  using  placebo  after  two 
months  of  supervised  daily  use. 


Recovery  of  Staph  and  Strep  from  Normal  Skin. 

The  influence  of  soap  use  on  the  prevalence  of  recovery  of  Staphylococcus 
aureus  from  normal  skin  sites  is  shown  in  Figure  7. 

There  was  slightly  higher  recovery  of  S.  aureus  from  the  group  assigned  to 
placebo  bars  at  the  baseline  study,  and  this  differential  remained  the  same  through- 
out the  two  months  if  all  the  "completers"  are  considered  together. 

Figure  8 illustrates  the  point  prevalence  of  recovery  of  Group  A Strepto- 
coccus pyogenes  from  normal  skin  sites.  There  appears  to  be  a significant  change 
in  the  recovery  rates  of  S.  pyogenes  relating  to  the  use  of  antibacterial  soap.  In 
spite  of  the  fact  that  there  was  twice  the  recovery  rate  at  the  baseline  from  the  pla- 
cebo group  compared  with  the  active  groups,  at  the  end  of  two  months  this  ratio 
was  reversed,  and  there  were  more  children  with  positive  cultures  for  S.  pyogenes 
from  normal  skin  in  the  active  soap  group. 


Environmental  Sampling. 

Because  we  were  beginning  to  have  doubts  by  the  end  of  two  months  concern- 
ing the  RODAC  system  of  sampling  as  a measure  of  "colonization"  as  opposed  to 
transient  contamination,  we  sampled  25  bed  sheets  in  two  dormitories  using  RODAC 
plates.  The  children  at  that  time  were  continuing  to  shower  on  a daily  basis  and 
sheets  had  been  changed  the  day  before.  We  sampled  the  bottom  sheet  12"  below 
the  pillow.  Seven  of  25  sheets  (28%)  yielded  S.  aureus.  These  figures  were  almost 
identical  with  the  levels  we  obtained  from  normal  skins,  indicating,  we  think,  that 
the  skin  surfaces  were  simply  another  surface  which  could  be  contaminated  by  trans- 
ient microorganisms. 


In  Vitro  Testing  of  Soaps. 

At  the  end  of  the  two  month  study,  we  investigated  the  effect  of  the  soaps  on 
the  Staphs  and  Streps  isolated  at  Chinle.  One  gram  of  soap  chips  was  dissolved  in 
100  ml  distilled  water  and  serially  diluted  in  Trypticase  Soy  Broth  to  produce  a 
9 tube  assay.  Standardized  suspensions  of  S.  aureus  and  S.  pyogenes  were  added 
to  each  tube.  Duplicate  sets  were  made  with  the  addition  of  Fetal  Calf  Serum  to 
give  a final  concentration  of  10%  in  the  broth.  Table  20  shows  good  activity  for  the 
active  soap  to  the  7th  tube  against  Staph  aureus  . Activity  was  inhibited  somewhat 
by  the  addition  of  serum.  Little  activity  could  be  detected  in  the  placebo  soap. 


Table  21  shows  activity  for  both  soaps  against  S.  pyogenes  presumably 
due  to  the  fatty  acids  present  in  the  soap.  This  activity  was  greatly  diminished 
by  the  addition  of  serum,  but  we  could  detect  no  Increased  activity  of  the  anti- 
bacterial soap  over  the  placebo. 


Evaluation  of  Clinical  Scoring. 

At  the  first  two  examinations.  Dr.  Felnstlen  recorded  49  subjects  with 
clinically  infected  lesions,  of  whom  45  harbored  Staph  and/or  Strep  (92%).  Dr. 
Eaglstein  recorded  33  subjects  with  clinical  Infections,  of  whom  30  carried  the 
organisms  in  their  lesions  (91%).  Thus,  the  accuracy  of  diagnosis  was  very 
closely  associated  withpositlve  laboratory  findings,  and  the  two  observers  were 
very  closely  matched  In  their  diagnostic  criteria. 


Analysis  by  Dormitory. 

Data  were  analyzed  by  dormitory  as  well  as  by  Individual  children  because 
of  the  possibility  that  Infected  children  were  spreading  the  organism  among  their 
dormitory  mates. 

There  was  no  relation  of  antibacterial  soap  usage  to  changes  in  the  prevalence 
of  Infection  or  recovery  of  S.  aureus  from  normal  skin,  between  the  baseline  period 
and  months  one  and  two.  However,  the  Increase  In  prevalence  of  S.  pyogenes  from 
normal  skin  of  antibacterial  soap  users  between  months  one  and  two 
was  significantly  greater  than  In  the  control  subjects.  This  analysis  supports  the 
findings  based  on  point  prevalence  for  Individual  children  that  S.  pyogenes  was  more 
frequently  recovered  from  normal  skin  In  the  active  soap  dormitories  after  two 
months,  and  tnat  the  prevalence  was  significantly  greater  In  the  girls'  dormitories 
using  this  soap.  The  results  also  suggest  there  was  exchange  of  bacteria  among 
children  living  In  the  same  dormitory.  This  factor  should  be  considered  in  the  de- 
sign of  any  future  studies. 


Discussion. 

Despite  various  methods  of  analysis,  we  could  detect  no  effect  of  the  anti- 
bacterial soap  on  the  prevalence  of  clinical  Infections  after  two  months  of  vigor- 
ously monitored  use.  This  was  true  whether  the  population  was  analyzed  by  point 
prevalence  In  individual  children  or  by  dormitory,  or  by  comparing  "completers" 
alone  or  the  entire  population  at  risk. 

The  correlation  of  laboratory  microbiology  with  clinical  judgement  of  the 
two  physicians  was  high,  and  we  have  little  doubt  that  we  were  dealing  with  an 
endemic  situation  of  skin  Infections  in  which  Group  A - Streptococcus  pyogenes 
was  the  principal  agent  Involved,  with  S.  aureus  as  a secondary  colonizer  per- 
haps  contributing  to  the  severity  of  delayed  healing  of  the  infections. 

The  microbiology  of  the  infections  was  very  similar  to  other  populations 
we  have  studied.  (Table  22  ). 
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Table  22 


Location 

Climate 

Miami 

subtropical 

Apartado,  Colombia 

tropical 

Medellin,  Colombia 

temperate 

Chinle  (baseline) 

arrid,  hot 

Parrita,  Costa  Rica 

tropical 

number 

cultured 

recovery  of 

S. aureus(%) 

recovery  of 

S. pyogenes(%) 

252 

59 

95 

91 

90 

90 

50 

62 

84 

40 

60 

80 

83 

76 

92 

The  results  are  similar  to  those  of  our  studies  among  combat  soldiers  in 
Vietnam  and  Colombia,  and  to  those  of  studies  in  children  by  Dillon  (Alabama), 
Esterley  (Baltimore),  Poon  King  (Trinidad),  and  Wannamaker  (Minnesota). 

All  of  these  authors  studied  common  skin  infections  in  populations  at  large 
and  recovered  S.  pyogenes  Group  A from  68%  - 93%  of  lesions,  and  S.  aureus  from 
39%  - 75%.  We  therefore  believe  that  the  Chinle  infections  were  rather  typical  of 
common  skin  infections  in  the  United  States.  Throughout  the  Chinle  study  we  did 
not  find  a single  case  of  staphylococci  bullous  impetigo. 

The  lack  of  benefit  of  the  antibacterial  soap  over  a period  of  two  months 
use  in  the  prevention  of  infections  was  in  accordance  with  our  in  vitro  data,  which 
showed  no  advantage  of  the  active  over  the  placebo  soap  against  Streptococcus 
pyogenes. 

There  did  appear  to  be  a consistent  reduction  of  S.  aureus  on  normal  skin 
of  the  antibacterial  soap  users,  particularly  in  the  girls,  who  may  have  used  the 
soaps  more  diligently.  This  is  reflected  in  the  lower  recovery  from  lesions.  This 
is  also  not  surprising  in  view  of  the  in  vitro  data,  which  showed  activity  against 
S.  aureus . However,  the  effect  of  S.  aureus  was  not  reflected  in  the  prevalence 
of  clinical  infection. 

We  are  well  aware  of  the  importance  of  this  study  in  helping  to  establish 
the  benefit  to  risk  ratio  of  antibacterial  soaps.  We  believe  that  the  two  month 
supervised  portion  of  the  study  represents  the  best  available  investigation  so  far 
conducted,  and  we  conclude  that  no  effect  could  be  shown  for  prevention  of  strep- 
tococcal pyoderma  over  a period  of  two  months. 

Obviously,  if  the  use  of  this  or  any  other  antibacterial  soap  encourages  the 
colonization  of  normal  skin  by  S.  pyogenes,  and  if  this  can  be  correlated  with  an 
increase  in  clinical  infection,  it  would  be  an  important  fact  to  take  into  consider- 
ation on  the  risk  side  of  the  evaluation.  This  study  has  shown  a statistical  increase 
in  the  recovery  of  S.  pyogenes  on  normal  skin  associated  with  the  use  of  an  anti- 
bacterial soap.  However,  the  RODAC  system  has  never,  in  our  knowledge,  been 
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adequately  evaluated  with  regard  to  sensitivity  or  reproducibility.  The  fact 
that  bed  sheets  produced  similar  recoveries  suggests  that  our  information  from 
skin  is  no  more  relevant  than  that  from  Inanimate  surfaces,  and  although  it  may 
reflect  the  general  larel  of  contamination  of  the  environment,  it  adds  little  to  our 
knowledge  of  skin  "colonization",  and  nothing  to  the  evaluation  of  health  risks. 

In  fact,  we  could  find  no  evidence  that  the  prevalence  of  Streptococci  recovery 
from  normal  skin  was  followed  by  an  increase  in  clinical  infection,  unlike  data 
of  Wannamaker  and  colleagues  working  with  Red  Lake  Indian  children. 

Before  suggesting  that  use  of  antimicrobial  soaps  results  in  an  Increase  in 
colonization  of  the  skin  by  S.  pyogenes,  we  would  like  to  confirm  this  by  additional 
studies.  We  would  also  like  to  know  much  more  about  the  value  of  colonization 
and  transient  contamination. 
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POINT  PREVALENCE  OF  CLINICAL  INFECTIONS 
COMPLETERS  ONLY 

Children  with  one  or  more  clinical  Infections 
as  a percent  of  each  population  at  risk. 
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POINT  PREVALENCE  OF  STREP  PYOGENES 
NORMAL  SKIN,  COMPLETERS  ONLY 
Children  with  one  or  mor«  positive  skin  sites  by  RODAG  method 
as  s percent  of  the  populAtlon  At  risk. 
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Bssellne*  One  Month  Two  Months* 


•The  differences  between  Active  end  placebo  At  these  points  prove  to  be 
significant  at  the  0.  OS  level  according  to  Chi-Square. 

Figure  7 
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Table  21 

Soap  Solution*  in  Broth  Inoculated  with  Chinla  Strap.  pyogenes 


Tube  # 

Soap 
Cone.  % 

tlacabo 
with  dia- 
tillad  water 

Placebo 
with  Fatal 
Calf  Serum 

Antibacterial 
soap  c dis- 
tilled water 

Antibacterial 
soap  c Fetal 
Calf  Serum 

1 

H 

O 

1 

no  growth 

no  growth 

no  growth 

no  growth 

2 

H 

O 

1 

no  growth 

no  growth 

no  growth 

no  growth 

3 

m 

1 

O 

H 

no  growth 

no  growth 

no  growth 

no  growth 

4 

h* 

O 

1 

r 

no  growth 

no  growth 

no  growth 

no  growth 

5 

10“  5 

no  growth 

4+  growth 

no  growth 

4+  growth 

6 

10*« 

no  growth 

4+  growth 

no  growth 

4+  growth 

7 

H 

O 

ft 

v| 

no  growth 

4+  growth 

no  growth 

4+  growth 

a 

10“* 

no  growth 
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no  growth 
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Costa  Rica.  1977. 

The  following  study  was  conducted  after  termination  of  this  contract,  but 
is  clearly  of  military  significance,  and  is  therefore  included. 

323  healthy  male  and  female  subjects  5 to  11  years  of  age,  were  selected 
at  two  schools  in  Parrita,  Costa  Rica  (see  pages  33-45  ).  Individual  signed  informed 
consent  was  obtained  from  parents,  protocol  was  previously  reviewed  by  the 
Ministry  of  Health,  the  University  of  Costa  Rica,  and  the  study  was  monitored 
by  both  agencies. 

Subjects  were  randcxnly  assigned  to  be  treated  with  2%  chlorhexidine  gluconate 
in  water  (Hibitane)  or  purified  water  (placebo)  to  test  their  effects  on  wound  infection. 
Both  preparations  also  contained  4%  Isopropanol.  Treatment  consisted  of  washing 
the  whole  body  of  each  child  excluding  the  head,  buttocks  and  genitals.  This  pro- 
cedure was  done  on  Mondav  through  Friday.  Each  subject  was  evaluated  prior  to 
treatment  and  twice  per  week  for  number  and  location  of  newly  infected  and  non- in- 
fected lesions.  A lesion  was  defined  as  any  primary  injury  to  the  skin  (insect  bites, 
scratches,  abrasions,  puncture  wounds  or  lacerations).  One  school  was  evaluated 
for  5.  5 weeks,  the  other  for  6.  5 weeks).  The  study  population  had  the  following 
characteristics: 

Table  23 


Hibitane 

Placebo 

Number  of  subjects 

152 

153 

Sex  (male-female) 

69-83 

67-82 

Average  age  (years) 

8.8 

8.  9 

Average  height  (inches) 

50.7 

51.2 

Average  weight  (pounds) 

60.1 

61.4 

Compliance: 

Table  24 

Potential 

visits 

Actual 

visits 

% 

attendance 

Placebo 

1823 

1629 

89.4 

Hibitane 

1802 

1552 

86.1 

Conclusion:  No  substantial  difference  between  groups  for  rate  of  attendance. 
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Results: 


Table  2 5 . Subjects  with  one 

or  more  new  lesions3^ uring 

the  trial. 

Hibitane 

Placebo 

School  A 

87 

83 

School  B 

63 

70 

Subjects  in  Group 

152 

153 

% subjects  with  new  lesions 

99 

100 

Conclusion:  Both  groups  were 

equally  at  risk  to  infection. 

Table  2 6 . Subjects  with  one 

or  more  newly  infected  lesions  during  the  trial. 

Hibitane 

Placebo 

School  A 

8 

19 

School  B 

7 

1_9 

Both 

15 

38  P<0. 001 

Subjects  in  Group 

152 

153 

Conclusion:  Highly  significant  difference  in  number  of  infected  children  in  favor 
of  Hibitane. 


Table  2 7 . Total  new  lesions*  and  newly  infected  lesions. 


Hibitane 

Placebo 

newly 

newly 

new 

infected 

new 

infected 

lesions 

lesions 

lesions 

lesions 

School  A 

925 

9 

914 

40 

School  B 

476 

7 

612 

51 

Both 

1,401 

16 

1, 526 

91 

% infected 

1.14 

5.  96  P<0.  001 

Conclusion:  Highly  significant  difference  in  number  of  infected  lesions  in  favor  of 
Hibitane. 


♦lesion:  any  minor  trauma  to  skin  (cut,  scratch,  abrasion.  Insect  bite). 
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Table  28  . Subjects  with  one  or  more  newly  infected  lesions  by  week. 


Placebo  Group. 

point 

prevalence 


Incidence  of  subjects  with  new  infections 


week 

0 i 

» 

1 

2 

3 

4 

5 

6 

subjects  in  group 

153  j 

146 

147 

146 

143 

140 

123 

subjects  with 
new  infections 

i 

15  ' 

i 

12 

9 

7 

17 

13 

7 

% 

9. 8 • 

8.2 

6.1 

4.  8 

11. 8 

9.3 

5.7 

Hibitane  Group. 

point 

prevalence  ■ 

Incidence  of  subjects  with  new 

infections 

week 

1 

t 

0 , 

1 

1 

2 

3 

4 

5 

6 

subjects  in  group 

i 

152  i 

144 

142 

136 

130 

130 

117 

subjects  with 
new  infections 

i 

i 

17  , 

1 

2 

2 

5 

4 

0 

% 

t 

ii.  o: 

0.7 

1.4 

1.5 

3.  8 

3.0 

0.0 

Total  subjects  with  new  infections  in  six  weoks: 

Placebo  a 65 


Hibitane  = 14 


P<0. 001 
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MICROBIOLOGY  SECTION. 

from  Study  of  Chlorhexidine  Gluconate,  in  Costa  Rica 
Methods 

Two  types  of  media  were  used  which  have  proven  reliable  over  many  years: 

a)  Trypticase  Soy  Agar  with  0.  8%  Bacto  Crystal  violet  and  6%  defibrinated 
Sheep  Blood.  A selective  enriched  media  for  the  recovery  of  Streptococcus 
pyogenes. 

b)  PYM  II;  a highly  selective  medium  for  Staphylococcus  aureus.  Developed 
at  the  University  of  Miami.  Gives  higher  recovery  rates  than  other  staphylo- 
coccal media  or  plain  blood  agar.  Contains  Nutrient  Agar,  polymyxin  B,  actidionc 
mannitol,  yeast  extract  and  Brom  Cresyl  Purple.  This  medium  is  purple  in  color, 
and  turns  to  golden  yellow  in  the  presence  of  S.  aureus  . Inhibitory  to  gram  neg- 
ative bacteria,  molds,  other  species  of  staphylococci  and  micrococci.  TIas  a 
good  shelf  life. 

Neutralizers:  Neutralizing  solution  for  chlorhexidine  gluconate  was  sup- 
plied by  sponsor  for  incorporation  into  media,  (3%  Azolectin  and  10%  Tween  80 
in  nutrient  broth).  Unfortunately  the  neutralizer  is  incompatible  with  blood  agar 
and  causes  lysis  of  the  red  cells.  It  also  interfered  with  the  selectivity  of  PYM  II. 
We  therefore  made  two  swabs  of  each  lesion.  One  was  plated  directly  on  the  two 
selective  media.  The  other  was  held  In  neutralizer  broth  for  10  minutes  prior 
to  plating.  Results  of  the  two  methods  are  shown  in  iaoie  2y.  Note  that  these 
results  represent  all  attempts  at  culture,  including  lesions  not  suspected  as 
infected. 

Thus  there,  were  more  recoveries  of  S.  aureus  after  neutralizing,  and  fewer 
recoveries  of  S.  pyogenes.  It  would  require  much  larger  numbers  of  paired  cul- 


tures to  determine  whether  these  differences  are  significant. 
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For  this  study,  cultures  were  scored  as  positive  or  negative  for  S.  aureus 
and  S.  pyogenes  regardless  of  the  method  of  recovery.  However,  the  choice  of 
either  method  would  have  made  no  difference  on  the  outcome  of  the  study. 

Microbiology  of  Clinically  Infected  Lesions. 

Microbiology  was  conducted  to  confirm  that  lesions  scored  as  clinically  in- 
fected were  of  the  usual  common  etiology  (Strep/Staph)  pyoderma). 

Baseline  cultures  of  infected  lesions  before  treatment  confirmed  that  we  were 
in  fact,  dealing  with  the  common  type  of  skin  infections,  and  that  recovery  rates 
of  pathogens  were  those  to  be  expected  (see  Table  30). 


1 1 mm 
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Table  29  . Effects  of  neutralizer  on  recovery  of  pathogens. 


No.  of 

Positive  for 

Positive  for 

attempts 

S'aph  aureus 

Strep  ogenes 

Direct  Rating 

177 

99  (56%) 

111  (62%) 

Rating  After 

177 

116  (65%) 

93  (52%) 

neutralizer 


Table  30,  Culture  results.  Infected  lesions  before  treatment. 

Hibitane  (17)  Placebo  (15) 


Baseline 

staph 

strep 

staph 

strep 

(before  treatment) 

15 

15 

13 

13 

Percent 

88% 

88% 

87% 

87% 

Table  31  . Culture  results  of  infected  lesions  by  week. 


Hibitane  Placebo 

■ ■ ■■ 


end  of 

no. 

positive 

positive 

no. 

positive 

positive 

week 

cultured 

staph 

strep 

cultured 

staph 

strep 

1 

1 

1 

1 

10 

8 

7 

2 

1 

0 

0 

9 

7 

9 

3 

2 

1 

2 

7 

6 

6 

4 

4 

2 

3 

8 

5 

5 

5 

4 

3 

1 

10 

8 

7 f 

6 

0 

0 

0 

5 

5 

5 

Total  during 

12 

7 

7 

49 

39 

39  | 

study 

Percent 

58% 

58% 

79% 

79% 

It  . 
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Interpretation,  Table  31;  The  recovery  of  Staph  aureus  and  Strep  pyogenes 
in  the  placebo  group  remained  at  levels  within  our  usual  rates  (80-95%  strep, 
60-90%  staph)  for  a tropical  climate.  The  recovery  rates  in  the  Hibitane 
group  are  lower  than  expected,  but  the  small  numbers  involved  suggest  cau- 
tion in  interpretation. 


Comment 

This  is  the  first  topical  antibacterial  agent  which  has  shown  any  effect 
on  the  prevention  of  common  infections  of  the  skin  in  a community  at  large. 
As  in  all  other  tropical  areas  we  have  studied,  the  infections  were  caused 
by  Streptococcus  pyogenes,  usually  secondarily  infected  with  Staphylococcus 
aureus.  Development  of  a topical  cream  or  lotion  for  prophylactic  use  in 
military  populations  would  appear  to  be  feasible. 
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Gram  Negative  Infections. 

Since  1960,  we  have  maintained  an  interest  in  Gram  negative  colonization 
and  infections  of  the  skin,  particularly  as  it  relates  to  military  personnel  operating 
in  wet  environments. 

From  this  interest  has  come  the  discovery  of  the  Mimeae  tribe  (now  known 
as  Acinetobacter)  as  members  of  the  cutaneous  flora,  the  description  of  the 
"Pseudomonas  toeweb"  disease,  the  discovery  of  the  Woods  Light  diagnosis  of 
early  pseudomonas  infections  in  burns,  the  discovery  of  Pseudomonas  cepacia  as 
a colonizer  of  toewebs,  the  development  of  Dermatophyte  Test  Medium  (DTM) 
for  use  in  wet  terrain  mycology,  and  the  ecological  invasion  of  the  skin  by  gram 
negative  bacteria  following  the  use  of  antibacterial  soaps. 

This  approach  of  studying  aquatic  bacteria  wherever  they  may  cause  prob- 
lems prepared  us  for  the  more  pragmatic  applications  of  knowledge  to  life  threat- 
ening human  infections.  While  investigating  potential  sources  of  gram  negative 
burn  wound  infection,  we  examined  flower  vases  in  a hospital  environment  and 
found  them  to  be  the  most  prolific  reservoir  in  the  hospital.  Moreover,  up  to 
50%  of  the  bacteria  in  hospital  flower  vases  were  resistant  to  several  aminogly- 
coside antibiotics. 

The  report  was  published  as  a lead  article  in  "The  Lancet"  (Dec.  8,  1973, 
pp.  1279-1281).  Only  the  summary  is  reproduced  here. 

Flower  Vases  in  Hospitals  as  Reservoirs  of  Pathogens. 

Summary:  Flower  vases  on  surgical  wards  and  a burn  unit  in  two  Miami 
hospitals  carried  large  numbers  of  potentially  pathogenic  bacteria  in  the  water 
they  contained.  Bacterial  counts  reached  1 x 10y  colony -forming  units  (C.  F.  U. ) 
per  ml.  within  3 days  of  placing  flowers  in  clean  tap  water.  Counts  of  genta- 
micin-resistant bacteria  in  flower  vases  found  on  surgical  wards  reached  8 mil- 
lion C.  F.U.  per  ml.  of  flower  water.  Among  the  species  identified  were  Pseudo- 
monas aeruginosa,  Ps.  cepacia,  Ps.  alcaligenes,  Aeromonas  hydrophila,  Aclneto- 
bacter  spp. , Flavobacterium  spp. , Escherichia  coli,  Klebsiella  ozaena,  and 
Proteus  mirabills.  Six  of  these  species  have  previously  been  reported  as  caus- 
ing  hospital  infections.  These  findings  suggest  that  flowers  should  not  be  intro- 
duced into  hospital  areas  occupied  by  susceptible  or  debilitated  patients. 


The  most  dramatic  example  of  applied  aquatic  microbiology  was  unex- 
pected, and  occurred  on  December  29,  1972,  when  the  first  crash  of  the  new 
generation  of  wide  bodied  jets  occurred  in  the  Everglades.  The  field  report  is 
reproduced  here. 


i 


74 


LOCKHEED  1011  TRISTAR  JET  CRASH 
EVERGLADES,  DECEMBER  29,  1972 


Microbiological  Studies  Relating  to  Infections  Among  Survivors 


David  Taplln 

Associate  Professor,  Department  of  Epidemiology  and  Public  Health 
University  of  Miami  School  of  Medicine 


Coinvestigators: 

Patricia  M.  Mertz,  Research  Assoc  late, Department  of  Dermatology, 
University  of  Miami  School  of  Medicine,  Dr.  Gerald  Gilardi,  Hospital  for 
Joint  Diseases,  New  York,  Dr.  Richard  Childers,  Department  of  Dermatology, 
University  of  Miami  School  of  Medicine,  Lyle  Lansdell,  Research  Assistant, 
Department  of  Dermatology,  University  of  Miami  School  of  Medicine, 

Dr.  Nathan  Schneider,  Division  of  Health,  Jacksonville,  Florida. 

This  investigation  was  supported  by  U.  S.  Army  Medical  Research 
and  Development  Command  and  the  Commission  on  Cutaneous  Diseases  of 
the  Armed  Forces  Epidemiological  Board  contract  DADA  17-71-C-1084. 
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Infections  Among  the  Survivors  of  the  Lockheed  L-1011  (Tristar) 
Jet  Crash  in  the  Everglades 


At  11:42  PM  on  Friday,  December  29,  1972,  a Lockheed  L-1011 
aircraft  on  route  from  New  York  to  Miami  crashed  in  a swampy,  almost 
inaccessible  area  of  the  Everglades,  approximately  18  miles  west  northwest 
of  Miami  International  Airport. 

There  were  176  passengers  and  crew  aboard.  Seventy-five  survived 
the  impact.  The  area  of  Impact  was  a sawgrass  prairie,  three  to  six  feet 
high  (Fig.  9 and  Fig.ll ).  Water  depth  was  one  to  two  feet  overlying  four  to 
six  feet  of  mud  (Everglades  muck).  The  night  was  dark,  with  no  moon,  and 
because  of  the  total  disintegration  of  the  aircraft  there  were  no  lights  available 
at  all  for  at  least  30  minutes,  and  no  adequate  lighting  to  guide  rescue  efforts 
for  over  an  hour.  In  the  darkness,  the  survivors,  most  of  whom  were  injured 
could  do  no  more  than  wait  for  rescue.  Movement  of  only  a few  feet  was 
impossible  because  of  the  darkness,  jagged  wreckage  and  deep  holes  in  the 
mud  underfoot  where  wreckage  had  impacted  into  the  terrain.  There  was  a 
great  deal  of  fuel,  hydraulic  fluid  and  oil  released,  which  floated  on  the 
surface  of  the  water  (Fig.  10)  The  smell  of  jet  fuel  was  so  strong  that  none 
of  the  survivors  attempted  to  light  a match  or  cigarette  lighter;  a remarkable 
degree  of  restraint  considering  that  wounded  relatives  and  children  might 
be  drowning  only  a few  feet  away  in  the  darkness.  A rescue  aircraft  offered 
to  drop  flares  but  this  was  fortunately  aborted  at  the  last  moment  by  an  alert 
Coast  Guard  officer  in  radio  contact.  The  individual  acts  of  herosim  in  the 
Everglades  that  night  were  many,  and  with  some  reluctance  are  left  out  of 
this  report. 

Details  of  the  crash,  the  rescue  efforts  and  the  findings  of  a Hoard  of 
Enquiry  are  contained  in  National  Transportation  Safety  Board  Report  Number 
NTSB-AAR-73-14. 

Our  studies  are  not  included  in  the  official  reports,  because  this 
crash  was  unique  in  many  respects,  and  because  no  system  was  in  operation 
to  investigate  microbial  hazards  to  survivors  of  aircraft  crashes  in  wet 
terrain.  Our  team,  supported  entirely  by  this  contract  was  therefore  the 
only  team  involved  in  these  aspects  which  we  were  able  to  predict  by  reason 
of  our  previous  experience  in  wet  terrain  microbiology.  The  following  is 
our  story. 

Background: 

In  1965,  in  response  to  requests  from  the  military  to  investigate 
immersion  foot,  we  placed  volunteers  in  the  Everglades  for  several  days  and 
nights  and  showed  that  silicone  grease  could  delay  the  onset  of  disabling  warm 
water  immersion  foot  (Taplin  and  Zaias,  Military  Medicine  131:814,  1966). 
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At  that  time  we  monitored  the  microbiology  of  the  feet  and  were  impressed  by 
the  colonization  of  the  toewebs  by  gram  negative  bacteria,  including 
Pseudomonas  aeruginosa,  which  although  clearly  "wild"  Everglades  strains, 
were  armed  with  proteinases  capable  of  digesting  the  outer  layers  of  the  skin. 

In  1966  during  a study  of  U.S.  Army  Rangers  at  Eglln,  Florida  under 
swamp  conditions,  we  again  saw  massive  colonization  of  the  feet  by  strange 
gram  negative  bacteria,  which  even  overgrew  culture  media  containing 
100  ug/ml  of  gentamicin.  We  could  not  identify  these  odd  bacteria  for  five 
years,  when  they  eventually  were  found  to  be  Pseudomonas  cepacia  (Tapi in  et  al. 
Lancet  II: 568,  1971 ). 

In  1968  during  the  training  of  LTC  Alfred  M.  Allen's  team  from 
Walter  Reed  Army  Institute  of  Research,  we  again  witnessed  the  gram  negative 
colonization  of  the  skin  among  his  team  members  operating  in  the  Everglades, 
which  accelerated  our  studies  to  perfect  selective  media  for  field  use  which 
later  proved  so  valuable  in  Vietnam  (Allen  et  al.  Arch.  Derm.  102:68,  1970 
and  Allen  et  al.  Arch.  Derm.  104:271,  1971). 

In  all  of  this  we  were  hindered  by  our  inability  to  Identify  many  of 
the  gram  negative  swamp  bacteria,  and  we  had  a nagging  suspicion  that  among 
them  were  human  pathogens. 

In  1972  in  our  investigations  of  burn  wound  infections,  an  airboat 
operator  was  burned  extensively  by  an  exploding  gasoline  tank,  and  he  jumped 
into  the  Everglades  swamps.  He  became  infected  with  Aeromonas  hydrophila, 
an  organism  known  to  us  then  only  as  a cause  of  red  leg  disease  in  frogs,  and 
related  to  our  knowledge  of  a fatal  disease  in  salmon  caused  by  Aeromonas 
salmonicida. 

Thus  it  was  that,  as  a result  of  our  work  under  this  contract,  we  were 
already  aware  of  potential  hazards  when  we  heard  of  the  crash  of  the  Tristar 
jet  on  the  night  of  December  29,  1972. 
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Methods: 

On  the  first  working  day  after  the  crash,  we  alerted  all  the  local  hospitals 
which  had  received  survivors  of  the  possibility  of  unidentifiable  gram  negative 
infections  among  the  wounded,  but  we  were  already  too  late.  Because  of  the 
intervening  long  New  Years  weekend,  wounds  were  already  heavily  infected, 
and  the  hospital  laboratories  were  up  to  their  Bergey’s  Manual  in  unusual  gram 
negative  bacteria  obtained  from  the  wounds.  Simultaneously  a gas  gangrene 
problem  became  evident,  and  it  was  clear  that  we  were  dealing  with  an  unusual 
situation. 

A U.S.  Air  Force  helicopter  from  Homestead  Air  Force  Base  transported 
our  team  to  the  crash  site,  where  we  sampled  bottom  mud  and  water  in  a virgin 
area  upstream  of  the  Impact  point,  and  throughout  the  wreckage  area.  Even  at 
that  time  (four  days  post-crash),  there  was  heavy  contamination  of  the  wreckage 
area  with  jet  fuel,  oil  and  hydraulic  fluid.  In  the  immediate  area  of  the  crash, 
it  was  clear  that  something  toxic  was  or  had  been  present  in  the  water(Fig.l2).  Dea< 
frogs,  snakes  and  fish  were  floating  and  the  water  samples,  in  comparison  with 
the  upstream  samples  were  virtually  devoid  of  larger  microscopic  life, 

(paramecia,  rotifers,  etc. ). 
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One  of  our  team  wore  waders;  the  other  two  wore  U.S.  Army  jungle 
boots.  The  two  unprotected  members  experienced  acute  burning  and  irritation 
of  the  legs,  which  rescue  workers  told  us  was  due  to  hydraulic  fluid.  (This 
may  well  have  played  a role  in  the  devitalization  of  tissue  in  the  wounds,  or 
an  additional  insult  favoring  Infection) 

We  took  duplicate  specimens  at  all  sites,  and  gave  one  set  to  the  local 
Public  Health  and  State  Health  authorities,  since  they  were  at  that  time  better 
set  up  to  study  the  anaerobic  Clostridia,  organisms  which  we  do  not  normally 
have  reason  to  study.  We  did,  however,  consult  with  Col.  Robert  Joy  at 
WRA1R  to  support  our  feelings  that  even  in  the  Mekong  Delta,  gas  gangrene 
was  not  a major  problem  of  wounds,  because  of  early  and  extensive  debridement 
of  wounds,  delayed  closure  and  use  of  penicillin. 

In  Tristar  survivors  primary  closure  of  the  wounds  was  used  in  most 
cases.  In  one  hospital,  the  wounds  were  reopened  48  hours  after  the  crash 
because  of  the  high  infection  rates  and  reports  from  other  hospitals  of  gas 
gangrene. 

Results: 

We  are  still  attempting  to  ascertain  an  attack  rate  for  infections  among 
survivors.  Recause  of  the  number  of  hospitals  involved,  failure  to  keep  data 
of  this  kind  and  different  levels  of  microbiological  monitoring  it  has  proven  to 
be  a difficult  task.  It  is  certain,  however,  that  rates  of  wound  infections  were 
of  a much  higher  order  than  expected  and  were  quoted  as  being  from  "more 
than  half  the  survivors"  to  "most  of  them".  We  are  attempting  to  examine  all 
charts  to  asc  ertain  rates  in  relation  to  injuries  and  antibiotic  use.  We  have 
laboratory  proof  and  histories  of  infection  in  30  percent  of  those  evacuated,  but 
not  all  of  them  had  open  injuries,  so  that  the  rate  for  open  wounds  is  likely  to 
be  much  higher. 

Because  of  the  urgency  of  the  situation,  one  of  our  team  (Patricia  Mertz) 
was  sent  to  Dr.  Gerald  Gilardi's  laboratory  at  the  Hospital  for  Joint  Diseases 
and  Medical  Center,  New  York,  with  all  available  cultures  from  the  water  and 
wounds,  because  they  had  an  ongoing  program  in  the  identification  of  unusual 
gram  negative  bacteria,  in  contrast  to  our  sporadic  interest  which  has  waxed 
and  waned  according  to  the  military  situations  as  they  arose  (immersion  foot, 
WllAlR  team,  Vietnam). 

Tt  would  have  delayed  us  several  weeks  to  establish  a weird  bacteria 
lab,  in  view  of  the  more  than  40  or  so  biochemical  tests  needed  to  identify 
them  to  species.  We  have  since  established  such  a capability. 

Table  32  shows  the  organisms  which  were  isolated  from  wounds  in 
survivors,  water  and  mud  samples  and  a guinea  pig  model  described  later. 

Aeromonas  hydrophila  was  by  far  the  most  common  pathogen  in  the 
infected  human  wounds  and  the  guinea  pig  infections,  and  was  recovered  from 
the  Kverglades  muck  and  water  both  before  and  after  impact. 
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Animal  Model: 

We  incised  the  skin  over  the  thigh  muscle  of  anesthesized  guinea  pigs, 
crushed  the  muscle  five  times  with  artery  clamps,  and  injected  the  crushed 
tissue  with  0. 1 mis  samples  of  water  and  bottom  mud  from  a virgin  area  before 
impact,  and  with  the  top  sludge  of  mud,  jet  fuel  and  oil  in  the  wreckage  area 
where  most  survivors  were  found.  The  wounds  were  lightly  sutured.  We 
attempted  to  treat  the  guinea  pigs  in  a similar  fashion  to  the  human  survivors, 
and  half  of  those  injected  with  wreckage  sludge  and  virgin  water  were  treated 
daily  with  gentamicin  (10  mg/kg  B.  I.  D. , I.M. ). 

Table  33  shows  the  results  of  the  guinea  pig  model.  All  animals  which 
received  virgin  bottom  mud  or  mud/kerosene  "emulsion"  which  floated  in  the 
wreckage  area  developed  purulent  infections.  Those  which  were  treated 
with  gentamicin  developed  less  severe  infections,  and  within  one  week,  gram 
negative  bacteria  were  eliminated  from  the  wounds  in  this  group. 

Animals  which  were  not  treated  with  gentamicin  developed  more  severe 
infections  (Fig.  14)  and  yielded  at  least  four  species  of  gram  negative  bacteria 
which  were  also  recovered  from  the  infections  in  the  human  survivors  (Table  32). 

No  infection  developed  in  animals  receiving  virgin  Everglades  surface 
water  or  saline. 

Of  further  interest  was  the  recovery  from  eight  animals  of  /3  hemolytic 
streptococci  which  appeared  to  originate  from  the  Everglades.  No  animals 
developed  gas  gangrene  and  no  Clostridia  were  isolated  one  week  after  injury. 

Discussion: 

With  the  exception  of  P.  aeruginosa  the  organisms  isolated  from  the 
purulent  wounds  of  the  survivors  are  not  readily  identified  in  most  hospital 
laboratories,  and  certainly  are  familiar  to  few  clinicians.  These  environmental 
bacteria,  however,  are  reported  with  increasing  frequency  as  a cause  of 
hospital  infections  . In  our  our  hospital,  for  example,  Aeromonas 
hydrophila  has  been  recovered  from  a brain  abscess,  a lung  abscess,  urinary 
tract  infections,  septicemia,  and  an  infected  burn. 

Our  data  indicates  that  the  gram  negative  bacteria  which  infected  both 
human  survivors  of  this  crash  and  the  guinea  pigs  were  of  Everglades  origin. 

It  also  seems  clear  that  the  mud  or  Everglades  "muck"  was  infective,  but 
surface  water  was  not.  It  should  be  emphasized  again  that  in  the  wreckage 
area  the  bottom  mud  was  disturbed  and  mixed  with  jet  fuel,  causing  the  mud 
to  float  on  the  surface.  All  survivors  to  our  best  knowledge  were  virtually 
coated  with  this  emulsion. 

It  is  also  probable  that  the  kerosene  jet  fuel  and  hydraulic  fluid  acted 
as  additional  insults  or  perhaps  tissue  devitalizing  agents  in  the  wounds. 

Unlike  the  gram  negative  infections,  the  gas  gangrene  infections  did  not  appear 
to  have  arisen  from  organisms  present  in  the  Everglades.  This  aspect  was 
investigated  by  Dr.  Nathan  Schneider  of  the  Division  of  Health.  Jacksonville. 
Florida  who  examined  our  water  samples  and  human  isolates.  All  of  the 
isolates  from  the  survivors  were  Clostridium  perfringens.  No  C.  perfr ingens 

C.ilardi,  G.L. , Bottone,  E.  , and  Birnbaum,  M.  Applied  Micro.  20  156 
July  1070. 
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was  isolated  from  the  Everglades  mud  or  water.  Other  species  of  Clostridia 
which  were  recovered  from  the  swamps  did  not  appear  in  human  infections. 

We,  therefore,  do  not  know  whether  the  human  cases  of  gas  gangrene  were 
autogenous,  derived  from  other  injured  persons,  or  perhaps  from  the  spilled 
contents  of  the  aircraft  toilets.* 

In  view  of  the  very  low  incidence  of  gas  gangrene  among  combat 
casualties  in  Vietnam,  even  those  injured  in  highly  contaminated  wet  terrain, 
several  questions  remain  unanswered  relating  to  the  survivors  of  this  crash. 

Wc  believe  that  primary  closure  of  the  wounds  was  the  most  important 
contributing  factor  favoring  gas  gangrene,  and  perhaps  the  gram  negative 
infections  as  well.  On  the  other  hand,  this  was  a unique  crash,  with  a high 
percentage  of  survivors  in  view  of  the  extensive  disintegration  of  the  aircraft, 
occurring  in  wet  terrain,  and  involving  contamination  of  wounds  with  mud, 
jet  fuel,  and  hydraulic  fluid. 

We  plan  to  investigate  other  air  crashes  in  wet  terrain  in  which 
there  are  survivors  and  have  established  a liason  with  the  National  Transportation 
Safety  Board  which  we  hope  will  enable  us  to  do  this. 

This  experience  serves  as  a reminder  that  several  species  of  gram 
negative  bacteria  which  abound  in  natural  waters  may  under  the  right  circum- 
stances produce  infections  in  severely  injured  people.  These  organisms  are 
usually  considered  of  low  virulence.  In  many  thousands  of  man-hour  exposures 
in  the  Everglades  none  of  our  team  became  infected,  except  for  occasional 
P.  aeruginosa  infections  of  the  toenails  and  transient  toeweb  infections. 

Severe  injuries  in  such  terrain  are  clearly  subject  to  colonization  and 
infection  by  bacteria  which  may  well  be  unrecognized,  dismissed  as 
contaminants  or  not  sought  after  except  in  the  larger  sophisticated  hospital 
laboratories. 

We  wonder  what  the  sequellae  of  a large  jet  crash  in  wet  terrain  might 
be  if  it  occurred  in  an  area  in  which  Pseudomonas  pseudomallei  (the  causative 
organism  of  Meliodosis)  is  present.  Theseareas  include**  Vietnam,  Cambodia, 
Laos,  Burma,  Thailand,  Malaysia,  India,  Ceylon,  Borneo,  the  Phillipines, 

Guam,  Indonesia,  Madagascar,  Chad,  Netherlands  Antilles,  Panama,  Turkey, 
and  Ecuador.  There  is  ample  evidence  that  Meliodosis  can  occur  following 
traumatic  injuries  in  wet  terrain,  that  the  incubation  period  may  be  long,  and 
may  mimic  T.  B. , cholera,  typhoid,  plague,  systemic  mycoses,  amebic 


It  was  suggested  that  the  aircraft  fuel  tanks  may  have  been  contaminated  by 
C.  perfringens.  This  aircraft  had  logged  only  1000  hours,  and  the  fuel  is 
continuously  scavanged  from  the  bottom  of  the  tanks,  so  that  water  condensation 
cannot  accumulate.  We  therefore  consider  the  fuel  tanks  as  an  unlikely  source 
in  this  crash,  and  C.  perfringens  was  not  isolated  from  samples  taken  close 
to  a ruptured  fuel  tank.  Microbial  contamination  of  aircraft  fuel  tanks  is, 
however,  a known  phenomenon  and  should  not  be  entirely  dismissed  as  a 
potential  source  of  bacteria. 


**  LTC  Everett  Cooper,  MC,  USA.  JAMA  200:452,  May  1967. 
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hepatitis,  viral  pneumonia,  and  can  cause  osteomyelitis,  pyogenic  arthritis, 
cellulitis,  hepatic  abscess,  pneumonia,  empyema,  septicemia,  and  cutaneous 
abscesses. 

Initial  cultures  and  daily  cultures  and  sensitivities  should  be 
mandatory  for  all  wet  terrain  injuries.  Unusual  or  difficult  to  Identify  bacteria 
should  be  referred  to  appropriate  laboratories  for  identification.  In  air 
crashes  in  which  survivors  are  sent  to  different  hospitals,  the  laboratories 
and  Infection  control  officers  at  each  hospital  should  maintain  close  liason 
so  that  they  can  alert  each  other  to  emerging  microbiological  problems. 

% 
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Addendum: 

On  September  2,  1973,  a 17  year  old  girl  was  severely  Injured  in  a 
boating  accident.  Her  right  arm  was  traumatically  amputated  at  the  elbow, 
she  had  an  open  comminuted  fracture  of  the  left  femur  and  severe  lacerations 
to  the  body.  She  was  flown  to  Miami  by  helicopter  and  underwent  surgery 
at  9:30  PM.  Wounds  were  debrided,  left  open,  drains  were  Inserted  and 
wounds  covered  with  dressings  soaked  in  povidone -iodine  solutions. 

Two  days  later  she  had  a fever,  and  pus  was  present  in  the  wounds. 
Cultures  yielded  Aeromonas  hydrophila,  Pseudomonas  aeruginosa  and 
Enterobacter  spp.  She  was  placed  on  systemic  gentamicin  and  cleoc in . 

Wounds  remain  purulent  for  four  more  days,  but  six  days  after  therapy 
was  started,  cultures  were  negative  and  wounds  looked  clean. 

Comment: 

The  timing  and  species  involved  in  this  infection  were  similar  to 
the  Tristar  jet  crash  survivors.  This  accident  occurred  in  sea  water,  raising 
the  possibility  that  these  infections  may  not  be  solely  confined  to  fresh  water. 

Update:  We  now  have  information  on  16  further  infections  by  A.  hydrophila  fol- 
lowing wet  terrain  injuries  in  Florida.  Two  were  minor  wounds  in  diabetes  and 
both  patients  died.  Fish  and  alligator  kills  have  also  been  attributed  to  A.  hydro  - 
phila. 
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Organisms  Isolated 
From  Wounds 

♦Aeromonas  hydrophlla 

* Pseudomonas  aeruginosa 

’•'Pseudomonas  putrefaciens 


*Plesiomonas  shigelloides 
♦Enterobacter  cloacae 
Edwardsiella  tarda 
*Citrobacter  freundii 
♦Acinetobacter  anitratum 
Acinetobacter  lwoffii 
Alcaligenes  faecalis* 

Klebsiella  pneumoniae 


Organisms  Isolated 
From  Everglades 
Mud  or  Water 

Aeromonas  hydrophila 

Pseudomonas  aeruginosa 

Pseudomonas  putrefaciens 

Pseudomonas  fluorescens 

Pseudomonas  maltophilia 

Pseudomonas  alcaligenes 

Enterobacter  cloacae 

Acinetobacter  anitratum 

Alcaligenes  faecalis 
Klebsiella  oxytoca 


Organisms  Isolated 
From  Guinea  Pig 
Injury  Model 

Aeromonas  hydrophila 


Pseudomonas  putrefacien 


Plesiomonas  shigelloides 


Citrobacter  freundii 


’’Organisms  which  were  recovered  from  virgin  mud  and  soil  upstream 
of  impact. 
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Figure  9 Aerial  view  of  wreckage  site.  Massive  disintegration  of  fuselage. 
Wreckage  scattered  In  small  pieces  for  a distance  of  1600  feet  from  point  of  impact 


Figure  10  Wreckage  site,  ground  level.  Remains  of  aircraft  lying  or  buried  in 
2 feet  water  overlying  four  to  six  feet  of  mud.  Oil,  jet  fuel  and  hydraulic  fluid 
covers  entire  area  of  wreckage. 


Figure  It  In  spite  of  almost  total  disintegration  of  fuselage,  most  survivors 
were  found  in  or  close  to  largest  pieces  of  wreckage. 


85 


Figure  12  Dead  snakes,  frogs  and  fish  in  area  of  wreckage  indicated  contamination 
of  terrain  by  toxic  materials. 


Figure  i 3 Environmental  samples-  Bottle  on  left  contains  virgin  water  and  mud 
before  impact.  Bottle  on  right  from  wreckage  area  demonstrates  floating  sludge 
of  jet  fuel,  hydraulic  fluid  and  mud. 


Figure  14  Untreated  guinea  pig  two  weeks  after  injection  0.1  mis  "top  sludge 
from  wreckage  area  into  thigh  wound.  Large  amount  of  pus  deep  in  muscle 
yielded  Aeromonas  hydrophila.  Pseudomonas  spp.  , and  Plesiomonas 
shigelloides. 


DIAGNOSTICS  AND  FIELD  METHODS. 


None  of  the  accurate  epidemiology  contained  in  our  progress  reports,  nor 
the  field  work  In  Vietnam  could  have  been  conducted  without  developing  new  or 
improved  methods  for  field  use.  The  most  useful  methods  are  listed  below,  with 
updated  comments. 

1)  Dermatophyte  Test  Medium  (DTM):  A highly  selective  indicator  medium  for 
the  diagnosis  of  dermatophytosis  and  candidiasis,  and  for  isolating  dermatophyte 
fungi  from  environmental  sources.  DTM  continues  to  perform  admirably  when 
made  exactly  to  specification.  All  of  the  epidemiology  in  Vietnam,  our  work  in 
Colombia,  Venezuela,  Costa  Rica  and  Uganda  was  based  on  DTM,  and  all  of  the 
clinical  FDA  trials  in  the  U.  S.  on  miconazole,  clotrimazole  and  haloprogin  used 
this  method. 

Unfortunately,  some  manufacturers  produced  Inferior  brands  of  DTM  or  sub- 
stituted ingredients.  Two  manufacturers  have  consistently  produced  authentic 
DTM  which  has  performed  well  in  the  field.  They  are: 

DTM  Clinical  Sciences  Inc.,  Whippany,  N.  J. 

'Fungassasy"  medium.  Pittman-Moore  Co. 

We  have  no  consultantship  or  other  relationships  with  these  companies. 

2)  Tryptlcase  Soy  Agar  with  6%  Sheep  Blood  and  0.  8%  Crystal  Violet  (TSAB-CV) : 

A selective  enriched  medida  for  the  isolation  of  Streptococcus  pyogenes.  Used  In 
all  field  studies  since  1968.  Consistently  yields  high  recoveries  of  streps  from 
skin  lesions.  Superior  to  plain  blood  agar,  neomycin /blood  agar,  and  phenyl  ethyl  alc- 
ohol/blood agar  when  used  in  the  field.  Use  only  Difco  "Bacto"  certified  crystal  violeJ 

3)  PYM  II  : A selective,  indicator  media  for  the  Isolation  of  Staphylococcus  aureus. 
Contains  actldione,  polymyxin  B,  mannitol,  yeast  extract  and  Brom  cresyl  purple. 
Coagulase  pos'  i/e  S. aureus  turn  the  normally  purple  medium  to  bright  yellow. 

Other  bacteria  and  fungi  are  inhibited.  Consistently  gives  higher  yields  than  non- 
selective  media,  and  easily  interpreted  by  non-skilled  personnel.  Plates  should 
be  incubated  no  longer  than  36  hours,  after  which  some  bacteria  may  break  through 
selective  agents  In  media. 

4)  Silica  Gel  Dessication  of  Swabs:  (Applied  Microbiology  June  1973  p.  135-138). 
Available  in  kit  form.  Enables  accurate  field  epidemiology  of  streptococcal  pyo- 
derma without  need  for  fresh  media.  Desstcated  swabs  can  be  mailed  to  receiv- 
ing labs  and  cultured  up  to  2 months  later.  Not  recommended  for  normal  skin 
sampling  or  throat  swabs. 

5)  KOH/DMSO:  For  rapid  microscopic  examination  of  skin,  hair  and  naQ  scraping 
for  fungi.  Particularly  helpful  in  large  scale  screening.  Use  with  caution;  caustic 
to  human  skin  and  microscopes. 


6)  Field  Incubator:  A large  size  metal  "Coleman"  beer  cooler  was  converted  to  a 


T menlagrophytes 


Contaminant 
Aspergillus  sp 


Bacterial  contami 
nanf  (very  rare) 


Contaminant 
CJadosporium  sp 


' dermatophytes  change  the  indicator  from  yel'ow  to  red 
Most  saprophytic  contaminants  do  not  change  the  indicator. 
: Organ. sms  which  may  occasionally  change  the  indicator 


Reprinted  from  the  Archives  at  Dermatology 
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field  Incubator  capable  of  operating  on  110  volt  AC  or  12  volt  DC.  It  has  proven 
Invaluable  In  the  field,  and  has  enabled  us  to  conduct  bacteriology  in  the  most 
remote  areas,  and  to  Incubate  cultures  during  transit  between  stations  by  simply 
plugging  Into  the  jeep  wiring  system.  Previous  to  this,  finding  incubator  facilities 
in  the  field  represented  a major  logistical  problem. 

The  cooler  also  serves  as  a means  of  transporting  sterile  media  to  the  field 
site  where  cultures  are  made,  and  eliminates  the  need  to  return  to  the  base  sta- 
tion for  Incubation. 

Armed  with  the  above  methods,  a field  team  can  cover  most  of  the  common 
causes  of  cutaneous  infection.  In  appropriate  circumstances,  the  system  is  easily 
expanded  to  Include  other  methods,  such  as  selective  media  for  C.  diphtherlae  , acid 
fast  bacteria,  and  methods  to  identify  cutaneous  leishmaniasis.  The  availability 
of  disposable  biopsy  punch  kits  further  enhance  field  capabilities. 


SAFETY  AND  HEALTH  OF  FIELD  TEAMS 


By  definition,  this  contract  required  field  teams  to  operate  under  adverse 
conditions  in  areas  endemic  for  several  tropical  diseases.  In  addition  to  the  usual 
hazards  of  "traveler's  diarrhea",  in  the  last  ten  years  we  have  found  ourselves 
in  the  midst  of  malaria,  Chagas'  disease,  tuberculosis,  cutaneous  leishmaniasis, 
typhoid  fever,  onchocerciasis,  and  dengue. 

We  believe  there  is  a responsibility  on  the  part  of  Institutions  and  team  lead- 
ers to  protect  their  personnel  as  far  as  possible  from  known  hazards.  Apart  from  th 
moral  and  possible  legal  Issues,  a sick  team  member  cannot  fulfill  his  or  her 
functions  and  becomes  a liability  to  the  project. 

In  our  early  days,  we  suffered  our  usual  share  of  gastrointestinal  disturb- 
ances, and  decided  in  the  late  sixties  to  take  more  active  preventive  measures. 

Our  system  has  been  continuously  updated,  with  the  result  that  we  can  now  report 
no  incidents  of  G.  I.  infection  or  other  Infectious  diseases  in  the  last  2083  person 
days  in  the  field,  with  4 exceptions  which  will  be  outlined.  Basically,  we  Institute 
rigid  requirements  for  all  field  teams. 

Preparation: 

1)  Up  to  date  shots  for  tetanus,  yellow  fever,  and  a gamma  globulin  shot  just  pri- 
or to  leaving  country.  We  do  not  recommend  smallpox  vaccination.  Malaria 
prophylaxis  is  started  one  week  prior  to  departure. 

2)  Clear  chest  X-ray  and  P.  P.  D.  skin  test.  Skin  test  negative  personnel  are  of- 
fered B.C.G.  vaccination  at  least  six  weeks  before  departure,  or  prophylactic 
INH  for  short  term  in-country  coverage. 

3)  Heat  acclimatization  and  physical  exercise  starting  3 weeks  before  leaving  for 
tropical  area. 
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4)  Orientation  on  reservoirs,  insect  vectors,  signs  and  symptoms  of  tropical  dis- 
eases, explanation  of  field  regulations,  and  available  methods  of  therapy.  Par- 
ticular attention  is  paid  to  Insect  protection,  and  safety  rules  for  food  and  drinks. 

In  The  Field: 

1)  No  drinking  of  untreated  or  unboiled  water.  All  drinking  water  is  to  be  boiled, 
or  treated  with  iodine  type  purification  pills  and  passed  through  activated  char- 
coal to  remove  taste.  An  elegant  kit  is  now  available  (Waterplck,  Instapur*). 

2)  No  ice  in  drinks. 

3)  No  salads,  uncooked  foods,  cold  cuts,  cole  slaw,  potato  salads,  etc. 

4)  Bottled  and  canned  drinks  and  juices  are  considered  safe. 

5)  Fresh  fruits  to  be  soaked  in  iodine  water  before  peeling. 

6)  Rigid  Insect  protection.  Long  sleeves  and  pants  for  morning  and  evening. 

Liberal  use  of  repellents  (Army  issue  if  available,  or  "Deep  Woods  Off"?1  or 
"Cutters"*).  No  sleeping  in  native  dwellings.  One  piece  nylon  tents  with  Intact 
fly  screens. 

7)  Awareness  of  endenlc  levels  of  active  T.  B.  Avoid  very  close  contacts  (kissing 
babies,  etc. ). 

Rigid  application  of  these  simple  rules  have  kept  our  field  teams  healthy 
through  fifteen  field  studies.  Comparison  of  our  attack  rates  with  other  field  teams 
or  workers  in  the  same  areas  suggest  that  our  methods  are  effective  Fig.  15 
Bacterial  diarrhea  and/or  giardiasis  and  amoeblasls  affected  50%  of  26  students  in 
Guatemala,  10  of  12  airline  employees  visiting  Colombia,  all  of  five  health  workers 
in  Costa  Rica,  and  18  of  22  geology  students  In  Guatemala.  Additionally,  7 of  these 
22  were  hospitalized  with  hepatitis. 

5 of  7 medical  students  with  negative  P.  P.  D.  skin  tests  converted  to  posi- 
tive after  on  month  in  Honduras,  working  in  a rural  pediatric  hospital.  The  only 
four  failures  in  our  teams  during  the  last  four  years  were  diarrhea  in  two  students 
who  deliberately  and  secretly  Ignored  the  rules,  and  one  field  experienced  nurse 
who  followed  all  rules  relating  to  ingestion,  but  who  self  administered  a large  vol- 
ume enema  to  relieve  constipation.  Within  18  hours,  she  developed  massive  diar- 
rhea which  is  still  under  investigation  at  this  time.  The  fourth  case  followed  pre- 
cautions, but  drank  several  plfia-coladas  without  ice.  The  pineapples  used  were 
homogenized  in  a blender  owned  by  a Peace  Corps  nurse  later  found  to  have  amoe- 
blasls. Our  team  member  did  not  respond  to  antibacterial  therapy  for  two  weeks, 
but  did  respond  to  a full  course  of  Flagyl. 

We  hare  had  four  episodes  of  streptococcal  skin  infection  of  abrasions  or 
insect  bites  while  working  with  hundreds  of  children  with  Infected  scabies  in 


* We  have  no  consulting  or  other  relationship  with  these  companies. 


W 


91 


Panama.  We  took  no  precautions  to  prevent  this,  but  we  will  use  topical  chlorhex- 
Idlne  gluconate  In  the  future. 

Although  we  have  avoided  diarrheal  diseases  except  for  the  fourcases  described, 
constipation  among  women  team  members  has  been  a problem.  9 of  the  last  10 
women  In  the  field  suffered  from  this,  compared  with  1 of  17  males.  This  difficulty 
occurs  In  the  first  two  weeks  In  country,  and  we  believe  it  relates  primarily  to 
emotional  factors  surrounding  the  primitive  toilet  facilities  available  to  us. 

Possible  lack  of  vitamins  from  fresh  fruits  and  vegetables  can  be  replaced  by 
dally  multl-vitamln  pills,  or  use  of  powdered  "Tang".  Our  teams  frequently  exper- 
ienced upper  respiratory  Infections  with  the  symptoms  of  the  common  cold.  We  as- 
sume this  to  be  of  viral  etiology  from  strains  foreign  to  our  previous  experience. 

We  also  monitor  urine  output  as  a guide  to  fluid  Intake,  because  the  losses  through 
sweating  are  considerable  In  the  tropical  areas  In  which  we  work.  Fluid  intake  must 
be  dramatically  Increased  to  maintain  near  normal  output.  We  do  not  take  salt  pills, 
but  have  noticed  that  team  members  tend  to  use  salt  liberally  with  evening  meals 
after  a long  hot  working  day. 

When  heat  stress  Is  severe  (above  92  WBGT  index),  we  revert  to  the  "wet  T- 
shlrt"  technique.  In  which  members  wear  wet  shirts  to  aid  In  evaporative  cooling. 

We  also  have  found  value  in  taking  small  and  frequent  amounts  of  sugar  in  the  form  of 
"Kool  Aid"  or  candles  during  exhausting  jungle  treks,  as  a rapid  replacement  for  the 
additional  calories  expended. 

WBGT  Index.  We  have  found  the  field  WBGT  measuring  kit  useful.  (Weksler  Inst. 
Corp.  Fed.  Stock  No.  6665-159-2218).  It  suffers  from  one  defect.  The  aluminum 
shield  over  the  dry  bulb  thermometer  gets  hot,  and  radiates  heat  to  the  thermometer 
bulb,  producing  a false  reading.  This  can  be  overcome  by  using  a spearate  thermo- 
meter placed  In  nearby  shade. 

In  summary,  the  safety  and  health  of  field  teams  In  the  tropics  can  be  main- 
tained by  adopting  a "military"  approach.  Preparation  and  orientation  are  Impor- 
tant, and  there  must  be  a clearly  defined  team  leader  responsible  for  health  and 
safety.  In  addition.  Individual  self  discipline  Is  essential,  and  we  have  found  that 
detailed  education  on  the  potential  sequellae  of  such  diseases  as  amoebiasis  and 
Chagas'  disease  acts  as  a powerful  reinforcement  of  daily  precautions. 

All  personnel  are  required  to  sign  a statement  that  they  understand  the  potential 
risks  and  precautions  required.  Although  we  have  never  had  a drop  out,  all  mem- 
bers of  our  civilian  teams  are  free  to  discontinue  participation  and  return  home  for 
any  reason. 


No.  persons  Person/Days  No.  with  No.  with  P.  P.  D. 

Location  Occupation  at  risk  in  country  diarrhea  hepatitis  conversion 
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I am  particularly  proud  of  the  dedicated  and  skillful  personnel  who 
over  the  years  of  this  contract  worked  long  hours,  often  under  miserable 
conditions  without  complaint.  They  Include: 


Marla  del  Carmen  Arru4 

Joel  Bamford,  M.  D. 

Helen  Bennet 

Sandra  Bre Herman 

Isis  Caldevllla 

Gregory  Crawford,  M.  D. 

Susan  Dunltz 

William  Eaglsteln,  M.D. 

Karen  Elliott 

Richard  Felnsteln,  M.D. 


Bryan  Frederick,  M.  D. 
Gladys  Guerra 
Lyle  Lansdell 
Jan  Mason,  M.  D. 

Patricia  M.  Mertz 
Bruce  Murray,  M D. 

Donna  Reno,  R.  N. 

Gwen  Scott,  M.D. 

Joseph  B.  Tucker,  M.D. 
Jane  Graham  Walker,  R.  N. 


We  all  owe  much  to  Gerbert  Rebell,  for  18  years  of  continuing  edu 
cation  In  mycology. 
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Throughout  the  many  years  of  involvement  with  military  related  cutaneous 
problems,  we  owe  much  to  our  In  service  colleagues  and  foreign  hosts.  To  list 
them  all  would  take  considerable  space  and  risk  Inadvertent  omissions.  Certain 
Individuals  played  particularly  vital  roles  and  deserve  special  mention. 

To  Col.  Alfred  M.  Allen,  M.C. , our  friend,  mentor  and  hard  nosed  critic, 
many  sincere  thank  you's.  To  Col.  William  Akers,  M.C. , for  much  advice,  gen- 
uine concern  and  for  always  being  a gentleman.  To  Col.  Robert  J.  T.  Joy,  M.  C.  , 
for  decisive  action  and  sound  judgement  when  we  were  In  doubt. 

To  a succession  of  contract  officers  faced  with  the  perennial  difficulties  of 
trying  to  match  our  Annual  Progress  Reports  to  contract  proposals.  Invariably  with 
little  success.  To  the  In-house  Investigators  and  laboratory  personnel  at  WRAIR  and 
LAIR,  who  shared  their  work  and  time  with  us.  To  the  many  military  commanders 
and  NCO's  at  Ft.  Bennlng,  Ranger  School,  Lackland  Air  Force  Base,  and  Home- 
stead AFB  who  never  withheld  support  and  provided  faculties  and  personnel. 

Overseas,  we  owe  much  to  the  Commanders  of  the  2nd,  4th  and  10th  Brigades, 
Colombian  Army,  who  made  their  officers  and  men  avaUable  and  for  providing  much 
logistical  support.  Essential  to  our  overseas  work  were  Dean  Eugenie  de  Monge, 
and  Dr.  Roger  Bolanos,  University  of  Costa  Rica,  and  Dr.  Herbert  Welnstock, 

Minister  of  Health,  Costa  Rica.  Dr.  Clemente  Lara  and  Dr.  Angela  Restrepo,  Med- 
eUln,  Colombia,  and  Ms.  Amparo  Motta  in  Bogota  gave  many  hours  and  essential 
faculties  to  our  projects.  In  Panama,  Dr.  de  la  Ossa,  and  Drs.  Castlllero,  Rod- 
riguez and  Matta  of  the  Ministry  of  Health  were  Invaluable,  as  was  the  USAID  mis- 
sion. Work  In  Venezuela  would  not  have  been  possible  without  the  efforts  by  Dr.  Kerdel 
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Vegas  and  Dr.  Jaunito  Convit. 

To  Dr.  Harvey  Blank  of  the  University  of  Miami  for  allowing  this  programme 
to  flourish  within  and  often  without  his  department,  for  advice  and  criticism,  but 
most  of  all  for  interest  without  interference,  a rare  and  much  appreciated  talent. 


David  Taplln 

University  of  Miami  School  of  Medicine. 
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